McGraw-Hill Publishing Company, Inc. 


August 2, 1928 


10 KY) . ) ——4 ae 


AUG 4 '9%¢ 
T 


_—= i hy s 


ote 





Devoted to Civil Engineering and Contracting 


nr eee 


Rea ee es en ee 


Ce ae Pee ee a 


ee 


se 


ra? 





Varket—ENGINEERING NEWS-RECORD—Place August 2,192 


F Ve Yearsin 


The roof on a railroad building or steel mill has no easy 
time of it. Subjected to a never-ending bombardment of 
cinders—serving under a continuous pall of smoke and 
steam—taking in addition the daily punishment of the 
destructive elements—such a roof truly lives through five 
— _ of ordinary experience for every actual year of 
its life. 











Small wonder then that the judgment of engineers elim- 
inates less enduring materials in favor of admittedly fire- 

proof, permanent, no-maintenance concrete. a | 
Acres of Federal Roofs—erected the past 25 years on a 
locomotive, car and paint shops, on freight houses and co NCRETE for 


train sheds, as well as rolling mills, foundries and forge g F p Ea A x F & C E 
; gay 



















shops, offer convincing evidence of the sound economy 
of Federal Tile. Other industrial structures and public 


{ 
buildings are roofed to equal advantage. 
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Slabs requiring composition roofing are provided for flat 
or pitched surfaces; attractive red interlocking tile save 
the cost of composition covering on pitched roofs; glass 
insert tile used interchangeably with the latter, for day- 
lighting. Interesting information on request. 
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Made, Laid and Guaranteed by 


FEDERAL CEMENT TILE COMPANY 
608 South Dearborn Street, CHICAGO 


FOR OVER A QUARTER CENTURY 


FEDERAL 


CEMENT TILE 
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Car Shops of the Illinois Central R. R. 
at Paducah, Ky., covered with concrete 
channel tile. Its light weight, long span, 

saves steel—it is quickly erected 
in any weather. ' ‘ \ 







NO BUILDING CAN BE FIRE-SAFE WITHOUT A FIREPROOF ROOF 
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Under Stone & Webster 








Management 


HERE is never a time when a public utility can 

say that its plant is complete. There is never a 
time when the utility is not extending its lines or power 
plants or making some other additions to its service. 


When the public demands service, the utility must 
provide facilities for that service even though capital 


be scarce and the cost of money, labor and material 
high. 


More, the progressive utility must anticipate the de- 
mand for service. It must be a pioneer. 


STONE & WEBSTER, INC., is a pioneer in successfully 
financing, building and operating public utilities. 
Broader fields of usefulness are constantly being 
opened; new territories are daily being developed. New 
and more efficient methods are being tested and adopt- 
ed. The business of giving the public better service 
demands sound judgment and knowledge. 

Behind every company under STONE & WEB- 

STER management, are the engineering, financial 


and executive resources of a national organization 
whose reputation is built on 38 years of service. 


Twenty-five thousand Stone &@ Webster men know 
that the growth of a public utility company de- 
pends on its success in serving the public. 


STONE & WEBSTER 
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Timely Action 


HAT a storage dam of the New York water-supply 

system is weak enough to call for emergency safe- 
guarding is disquieting news. The steps taken to 
protect it are surely not untimely. From the facts 
brought out by the statement of W. W. Brush, chief 
engineer, as printed on another page, it is plain that 
the structure is inherently too weak to be acceptable 
according to modern standards of dam construction— 
the more convincingly so because the masonry is rel- 
atively light and because infiltration of water under 
pressure is not a mere possibility but an established fact. 
The situation is made worse by the “bulging” of the face 
masonry which is reported to have occurred years ago, 
for, while this is not necessarily to be interpreted as 
incipient crushing or shearing displacement of the struc- 
ture, it denotes a most unsatisfactory lack of integrity 
of the stone-faced concrete mass. While the inadequate 
proportioning of the dam can be understood in view of 
the early date at which it was designed—sixty years 
ago general knowledge of the stability of dams was still 
rather immature—there is no such explanation for its 
continuance in service, even though it has borne its load 
for many decades. It may be true that the location is 
such as to minimize the chance of life or property damage ; 
yet the effect of failure would be to shake confidence in 
the entire reservoir system, and should be guarded 
against at all hazards. Lowering the water level by 
cutting down the ancient spillway and discharge channel 
is a commendable first step in the present emergency. 
The suddenly discovered weakness of the Boyds Corners 
dam lends strength to the belief that all great dam 
systems, and for that matter all dams, deserve thorough 
scrutiny from time to time, in order that their complete 
safety may always be assurred. 


A Highway Hazard Survey 


HE study of road conditions in relation to highway 

accidents is being taken up by the Connecticut high- 
way department. Already having in its allied department 
of motor vehicles one of the best organizations of any 
state for counting, recording and analyzing motor-vehicle 
accidents, the state is stepping ahead with a plan to co- 
ordinate these records with road conditions and ascertain 
if possible what relations exist between the highway and 
the hazards that have been shown to exist. Briefly 
stated, all points on the state highway system outside of 
cities where two or more accidents occurred in 1927 will 
be surveyed and tested out to determine whether road 
conditions contributed to the mishaps and how they con- 
tributed, and what should be done to eliminate the hazard. 
This action is distinctly inspiring. It has been so widely 
and persistently advertised that statistics establish 
drivers’ carelessness as the major cause of motor-vehicle 
mishaps that road engineers have been getting a little 
smug in their belief that they have no problem to solve 
in creating greater highway safety. Evidently the Con- 


necticut highway commissioner does not intend to be 
charged with this sort of narrow complacency, perhaps 
because he was previously motor-vehicle commissioner 
himself and has a perspective of road and driving haz- 
ards removed from direct participation in construction 
and maintenance. We believe that Connecticut is by 
means of this survey taking a forward step in highway 
safety, and furthermore we prophesy that the sur- 
vey will disclose many more accident-provoking condi- 
tions on its public roads than anyone could have antici- 
pated. And Connecticut has better roads and better road 
maintenance than most states and has paid greater atten- 
tion to highway safety than any but a few other states. 


There Is a Way 


“DRIVE” is to be made by an automobile association 
to correct the evil of blinding headlamps—a matter 
which we have repeatedly agitated in these columns. It 
is even said that some state motor-vehicle commissioners 
are taking part in the movement and that new lamps 
and holding devices are to be planned. This is interesting 
news. But why an organized effort? No new invention 
or design is needed, no new legislation; nothing more, 
in fact, than enforcement of laws already existing. At 
present the lamp situation is in a state of wild chaos, and 
creates dangers and accidents, wholly through the neglect- 
fulness of officials. Lamps so set that their beam goes 
out horizontally or even on an upward angle, lamps that 
shed glare almost equally over a wide area, including the 
sight-range of the approaching driver. are extremely 
common; yet they are notoriously dangerous, unneces- 
sary and against the law. It requires no drive to correct 
this evil, but merely penal prosecution of the offending 
driver and cancellation of the license of the vehicle. If 
the highway engineer devotes earnest study to the problem 
of making his roads safe, it is not too much to expect the 
motor-vehicle authorities to co-operate in keeping them 
safe. There is a way—and only one way—to correct the 
headlight evil, and that is by enforcing the law and bar- 
ring the reckless glare-driver from the road. 





Dr. Work’s Successor 


N UNFORTUNATE tradition has long assigned 
the post of Secretary of the Interior in the national 
government to political patronage. Accordingly it is not 
surprising that the incumbent of the place vacated by 
Dr. Hubert Work is a man distinguished by service to 
party politics rather than by knowledge and experience 
in the domain of the Interior Department. Mr. West 
may prove to be able; yet in view of the short tenure of 
office ahead of him, barely eight months, his appointment 
is not promising of constructive results. It will take 


most of his time to learn the nature of the numerous 
complex functions of the department, and until this 
process of education has been completed no wise deci- 
sions on the policies of the bureau can be looked for. 
The redeeming feature of the case is that it directs atten- 
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tion to the evil of the political tradition surrounding this 
particular Cabinet post. Since all such established tradi- 
tions come to an end some time, it is likely that a future 
President, perhaps the incoming one, will recognize its 
unwisdom and initiate the practice of filling the Interior 
position on the basis of fitness. Unless this be done the 
movement to centralize all public work in the Interior 
Department is of questionable merit. 


Bypass and Through Routes 


N INTERESTING change of sentiment is coming 

about in the matter of routing main highways 
through towns. Some years ago the layout of highway 
systems was seriously complicated by the insistent demand 
of small communities that trunk roads be run through 
their main streets. Highway engineers, who recognized 
the error of such location, argued strongly in favor of 
passing the roads around rather than through towns. 
ut the pressure of the local demand, coupled with the 
fact that in a great many cases the existing highway 
locations were controlling and the towns along their 
course could not be avoided, made through-the-town loca- 
tions almost universal. Now, having learned by expe- 
rience that traffic is not an unmixed blessing, many towns 
are coming to see the undesirability of having arterial 
roads use their main streets. More and more often com- 
plaints are heard from town authorities about the clog of 
traffic and the cost of signaling and policing at their four- 
corners. It has become a sore question with them how to 
keep local business moving when there is a dense stream 
of long-distance traffic flowing through the local business 
district, and how to pay for the expensive traffic lights 
and police supervision. Accordingly we may live to see 
much activity in constructing bypass roads. The work is 
likely to bring some new problems, especially since expe- 
rience has shown how rapidly settlement develops along a 
main highway even when it passes well clear of a town. 
But it is a distinct gain to have the small town realize the 
unwisdom of trying to put double service—street and 
through-road service—on a single thoroughfare. The 
future handling of highway problems will be materially 
facilitated by this reformation of sentiment. 


Preserving Niagara Falls 


ANY divergent views have been expressed on the 

preservation of Niagara Falls and the amount of 
water that may be diverted for power purposes. Some of 
these views came to the front at the recent meeting of 
the American Society of Civil Engineers in Buffalo. But 
the most important part of the discussion there was the 
first official publication of the Special International 
Niagara Board's interim report. The board recom- 
mended the immediate undertaking of certain remedial 
measures in order to divert water from the center to the 
flanks of the Horseshoe Falls and to the American Falls, 
but it failed to express itself on whether more water may 
be diverted for power purposes without harm, after the 
remedial measures have been taken. This latter question 
ought to be answered squarely in the board’s final report, 
since it is an inseparable part of the subject for whose 
study the board was instituted. The beauty of the Falls 
is at issue only because water is being drawn for power 
development and because it is desirable to draw still 
more if it can be done without injuring the impressiveness 
of the great natural spectacle. The day is past when 





NEWS-RECORD August 2,1928 


many people will agree with the view expressed by Lord 
Kelvin that the Falls should be laid bare to provide the 
maximum amount of power, but on the other hand few 
will go to the other extreme of maintaining that the Falls 
should be left untouched even though they may be seri- 
ously injured by erosion and even though proper engi- 
neering measures will enable great amounts of power to 
be obtained without detracting from their beauty. It is 
only the extremists on either side who do not realize that 
the waters of Niagara have two distinct values, the es- 
thetic and the power value. Somewhere between the two 
extreme views lies a point at which both purposes can be 
served without undue injury to either, and one of the 
greatest services the Special International Niagara Board 


could render would be to attempt to determine where that 
point lies. 


Better Publications 


NTERESTING proposals for broadening the use- 

fulness of the publications of the American Society of 
Civil Engineers were approved by its board of direction 
at the Buffalo meeting. The central proposal was for 
adding to the well known Proceedings and Transactions 
a third type of publication—namely, separate reports on 
individual subjects of importance, each report to be con- 
fined to a single subject. These reports are to emanate 
from the technical divisions. Such amplification of the 
society’s printed production should make a significant 
change in its publications history and, we believe, will 
distinctly increase its service to the membership. 

At present, under the plan of publishing current pa- 
pers and discussions in monthly pamphlets of Proceed- 
ings and of massing the year’s papers and discussions in 
an annual volume of Transactions, the literature of any 
special field of engineering is so thoroughly scattered that 
much of it is lost to general usefulness. The specialist 
engineer has no means of collecting those papers which 
bear on his field, except through the process of amassing 
a bulky collection of annual volumes—a small library, 
requiring an elaborate index to make its contents acces- 
sible. The new type of technical report will enable him 
to assemble in one group most of those papers and dis- 
cussions which deal with the same subject, without dilu- 
tion by a great mass of material not relevant to that 
subject. It will give increased distinction and use to the 
society's many fundamental contributions to the art of 
engineering. 

The project has a close relation to the growing place of 
the technical divisions in the society’s working scheme. 
It is altogether possible that the divisions eventually will 
be the principal agencies of technical work within the 
society, and through this evolution the present plan of 
leaving the choice of subject to members having an urge 
to write will largely give way to one in which papers will 
be written on subjects selected by the executive commit- 
tees of the various divisions according to a definite plan. 
Such papers, with their discussion, are likely to add 
decisively to the thoroughness and breadth of engineer- 
ing thought as developed by the society’s work. 

A proposed modification of procedure in the divisions 
which also was approved by the board should strengthen 
this influence toward thoroughness. Reports coming 
from divisions, comprising formal papers together with 
condensed discussions, are not to be published until they 
cover their subjects completely in the opinion of the 
board of direction. This plan, which is somewhat like 


that followed by the American Railway Engineering As- 
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sociation in handling its committee reports, will counter- 
act the tendency to dispose of a subject hastily and leave 
it incompletely considered. It will lead to the practice of 
continuing the discussion of ‘an important subject 
throughout a number of meetings, and thus protect 
against the often hampering limitations of available time 
at a meeting, as well as give leisure for development of 
views and criticisms. 

The changes adopted thus present important possi- 
bilities for directing the society’s work for efficiency in 
specialized channels. They promise so clearly to ex- 
pand the usefulness of the society that they invite general 
support. 





Safety in Construction—Shall 
It Be by Code? 


N THE TASK of creating codes of safe practices in 

construction which was intrusted to it three weeks ago 
by the conference of safety engineers in New York City, 
the American Engineering Standards Committee has 
need of its best thought if its accomplishment is to be 
inspiring and constructive. Contractors do not believe 
that fixed codes are desirable. They consider that other 
means of promoting safety are more efficacious and point 
to the fact that they have inaugurated them in recent 
practice with outstanding success. Their objections and 
assertions command serious consideration. 

Contractors in the end are the ones who will apply the 
codes. Unless they do this willingly the codes to have 
any force must be converted into statute or mandate. 
Indeed, this is the great danger which contractors see in 
code creating. It has to be avoided if possible. There 
is, then, first of all the duty before the Engineering 
Standards Committee of formulating code restrictions 
and directior’s so reasonable that contractors will respect 
them. 

To do this will require the liberal help of all construc- 
tion interests. That it may be expected there is no doubt. 
Almost immediately following the decision of the confer- 
ence, the Associated General Contractors, whose delegates 
had fought the instructions to proceed with code work, 
announced that it would lend its aid. This action gives 
high promise of an agreement on a code form deserving 
of acceptance. 

It will be wise, also, to look back at the history of the 
construction safety code movement. A national construc- 
tion safety code is not a recent idea. Eight years ago the 
Engineering Standards Committee began compiling a 
code sponsored by the National Safety Council. Several 
successive drafts were prepared and advanced for adop- 
tion, but difficulties developed, centering around opposi- 
tion by the Associated General Contractors, which in 
1926 brought about a virtual deadlock. The contractors 
then asked for a year’s delay in code activities with the 
understanding that in this period they would conduct an 
aggressive educational campaign and then would take up 
code matters again. At the end of the year the associa- 
tion requested that the undertaking be abandoned, and 
the work drifted until this year, when the conference 
previously mentioned was called by the Engineering 
Standards Committee at the request of the association of 
governmental labor officials of the United States and 
Canada. The National Safety Council, however, with- 
drew as sponsor. The subsequent action of the confer- 
ence has been indicated. 

This brief review of code development to date is 
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important to a clear understanding of the position taken 
by the contractors in the recent construction safety con- 
ference, a position based on clear convictions as to code 
dangers. There should be no misunderstanding of the 
facts. Whether individually or as represented by thei 
associations, contractors are not combating accident pre- 
vention; they are opposing any fixed code of accident- 
prevention requirements which may be and most certainly 
will be crystallized into statutes and mandates carrying 
punitive powers. They advocate instead the promotion 
of safety by educational methods. They believe that 
safety is not an engineering problem and cannot be cre- 
ated by legislation but is the result of giving men the 
safety instinct by co-operative, voluntary educational ef- 
fort. Indeed, they point out that voluntary educational 
campaigns to reduce accidents in construction are at the 
present time well under way throughout the country, not 
only in the Associated General Contractors organization 
but in the National Association of Builders Exchanges, 
the New York Building Congress and many other organi- 
zations. The result is that an active accident-prevention 
movement among contractors is in progress. 

The facts as related merit attention. It is feared 
by contractors that their work, which they consider 
fundamental, will largely fall with the adoption of man- 
datory safety codes. They fear again that legislation 
will follow which will put politics in construction and in 
many cases ‘give political officeholders discretionary 
powers which will constitute a vicious situation in and 
work a hardship on construction. 

If, then, the safety code work now in hand is to gain 
the confidence of contractors, it has to be premised on a 
conception quite different from that of mandate or com- 
pulsion. The code must eliminate “thou shall” and 
“thou shalt not” from its thought and word. This atti- 
tude of mind will not perhaps impress state labor com- 
missions and casualty insurance interests, but it is the 
engineering attitude and should be maintained in all the 
code work. This will be true whether or not all the fears 
of law and mandate expressed by contractors are justi- 
fied. Indeed, it is evident that some of these fears are 
far-fetched. 

It is quite plain too that, whatever may be accom- 
plished by organizations of highly responsible contractors 
through educational inspiration, there will be contractors 
who will respond only to mandate and punishment. Ac- 
cordingly contractors also will find it needful to give 
consideration to the other side of the construction safety 
question. Let it be remembered that despite their pres- 
ent awakening to accident prevention, and despite the 
mounting toll of accidents in construction, contractors 
have been most tardy in devising and employing safety 
measures. Their work even today is turning largely to 
safeguarding their own property and workmen, and they 
have not hitherto recognized actively their responsibility 
for conserving the safety of the public. These facts 
have brought about public action, as could well have been 
foreseen. 

The recent conference was dominated by labor com- 
missioners and casualty insurance officials. It is the task 
of the Engineering Standards Committee to make sure 
that the further work is directed with full consideration 
of construction progress and not in any bureaucratic or 
business interest. We are confident that it is their inten- 
tion to do this. Contractors can help their business most 
by working in and with the committee. Meanwhile their 


own very promising activities can go ahead to the advan- 
tage in all respects of safety in construction. 
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Philippine Highway Progress and Plans 


More Than 7,000 Miles of Modern Roads Link Tribal Centers With 
Urban Civilization in America’s Asiatic Outpost 


By 


MARCIAL KASILAG 


Chief Construction Engineer, Bureau of Public Works, 
Manila, P. 1. 


ORE than 7,000 miles of first, second and third- 
class roads are now built and in use in the Philip- 
pine Islands. The government’s bureau of 
public works was organized in 1905, and a comprehen- 
sive road system has been worked out by bureau engi- 
neers and is being pushed to completion as fast as funds 
permit under bureau supervision. “The policy of road 
building in the Philippines,” says A. D. Williams, direc- 
tor of public works, “is to maintain those routes of 
communication already established and to extend others 
until every section of the country with justifiable produc- 
tive traffic is supplied with an outlet for its products.” 
The results of Philippine road building are far more 
modern than the means. Labor is cheap and it has been 
found more profitable in the past to excavate and grade 
with tools sometimes more primitive than pick and 
shovel. Crushed coral is used in many cases for surfac- 
ing, and embankments are thatched with growing weed. 
But waterbound macadam is the type of construction 
most extensively used for country roads, and with it the 
use of modern road machinery is gradually finding its 
way into Philippine construction. It has been demon- 
strated that the final cost is lowered in spite of the fact 
that Common labor may be had as cheaply at 40c. a day. 
Under the Spanish Regime—Early road work con- 
sisted of opening routes of communication throughout 
the islands in a thorough manner, leaving to the present 
government a valuable asset in rights of way incor- 
porated in the laws of the land and remaining a part of 
the public domain. Public works in Spanish times were 
largely under the control of local municipal officials, and 


the bureau of public works at Manila acted only in an 
advisory capacity on request. ‘The municipal president, 
assisted by deputies, was in charge of all work, and the 
collection of taxes in his municipality, subject to the in- 
spection of the local priest, was done under the same 
office. In the case of the road tax this consisted princi- 
pally of fifteen days of compulsory labor, required each 
year of every able-bodied male citizen, in lieu of money. 
The provincial governor, assisted by an engineer, super- 
vised in a general way all public works in the various 
municipalities, and important projects, usually heavy 
masonry or steel bridges, were built by contract and 
financed with insular funds. With such provisions the 
Philippines had naturally the poorest kind of rural roads. 

Two types of highway were laid under Spanish ad- 
ministration. One had a pavement of cut stone, usually 
of adobe quality. The size of stone generally used was 
about 8x20 in. This made a smooth pavement, but it 
wore very rapidly under ordinary traffic conditions. 
Cobblestone pavement also was used, and this was more 
durable, but naturally rougher. Boulders varying in size 
from 4 to 9 in. were taken from river beds and hauled 
to the scene of operations. 

The American Way—The present road-building policy 
consists primarily of constructing first-class metaled 
roads, maintaining existing second-class and third-class 
roads until they can be reached by first-class construc- 
tion, and maintaining and opening trails for carts and 
pack animals for communication with the isolated and 
mountainous regions which abound in the Philippines. In 


pursuance of this policy the 49 provinces composing the 
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Philippines, with the exception 
of the small isolated province 
of Batanes, have been organ- 
ized into engineering districts 
under the immediate technical 
supervision of the central of- 
fice in Manila. Each district 
is in charge of a district engi- 
neer, who is provided with a 
number of technical assistants. 
The capital of each province 
has thus become the center of 
development of provincial sys- 
tems of highways which in 
conformity with the general FIG 
plan, are being rapidly con- 

nected by interprovincial roads. 

The extension and building of trunk highways is the 
most important part of the work now under way. Con- 
necting links are —_ being forged in a great north-to- 
south highway, Fig. 2, from the very northernmost part 
of the island of Luzon 'to the southern tip of Mindanao, a 
distance approximating 1,100 miles as the crow flies. 
When this is complete motor traffic will be able to trav- 
erse the Islands in a direct north-south route for the first 
time in history, with only two ferry points in the whole 
distance. 

On the island of Luzon, which has an area of 47,238 
square miles and a population of 6,084,610, a trunk road 
is being extended north and south of Manila, Figs. 1 and 
3, which, when completed, will have a total length of 


ENGINEERING 


LEGEND 


\ommme First Class Road 


seeseveees First Class Road 
j under Construction 


s\({ eeeeeeveme Proposed First Class 
oa 


Proposed National 





FIG. 2—PHILIPPINE ROAD SYSTEM SHOWING 
NATIONAL HIGHWAY 
The length of the national highway is 1,029 miles, of which 614 
miles are completed, 196 miles are under construction, and 219 
miles are projected. 
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MANILA-NORTH ROAD 


817.76 miles. Of this total mileage 608.35 miles are of 
first-class construction, 68.97 miles are second-class, and 
6.83 are third-class, with 133.6 miles under construction 
through picturesque, undeveloped mountain regions be- 
tween the provinces of Tayabas and Camarines Norte 
and Camarines Sur. 

Secondary Trunk Roads—Two secondary trunk roads 
are also nearing completion north of the city of Manila. 
They are known as the Manila-Tarlac road and the Caga- 
yan Valley road. The first branches off from the main 
Manila-north road at the town of Quinga, province of 
Bulacan, 28.47 miles from Manila, traverses the provinces 
of Pampanga and Tarlac, and joins again with the 
Manila-north road in the province of Pangasinan at the 
Agno River bridge. This route makes the distance from 
Manila to the bridge shorter by 7.46 miles. 

The Cagayan Valley road, Fig. 4, branches off from 
the Manila-north road in the province of Neuva Ecija 
and goes through the great Cagayan Valley, famous for 
its tobacco production. This valley, lying between two 
ranges of mountains, the Sierra Madre on the Pacific 
Coast and the Cordillera Central running north and south 
in the middle of Luzon, includes three provinces and is 
large enough to accommodate with its potential wealth a 
population of 5,000,000 people. The present population 
is 429,620. This road was started 11 years ago, except- 
ing the short sections north and south of the capital of 
each province, which had been previously undertaken with 
local funds. The road runs through to Aparri, the north- 
ernmost town in the Philippine Islands, 360.72 miles 
north of the city of Manila. Much of the road is of 
first- and second-class construction, the remainder is 
third-class according to the classification which follows. 

The northern terminal of the Manila-north road is in 
the town of Banqui, province of Ilocos Norte, 371.6 miles 
from Manila. These two terminals are being connected 
by another road now under construction along the north 
coast of the island of Luzon. The distance between them 
is 89.17 miles. 

These details and distances give an idea of the network 
of fine highways on the largest of the islands. The na- 
tive Filipinos, members of the more or less wild tribes in 
the mountain provinces, readily appreciate the advantages 
of road communication. They, themselves, make fine 
road workers, and it has happened repeatedly that some 
native chieftain would lead a delegation to Manila to 
plead for more roads. The advantages of bus transpor- 
tation, which is well developed in the islands, have made 
them see more clearly than anything else the need for 
good highways. 

Definitions for Classification—Mention has been made 
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of first-class, second-class and third-class roads in the 
Philippines. These are defined as follows: 

First-class roads are well graded and surfaced, thor- 
oughly drained, and constantly maintained; the bridges 
and culverts are usually complete and permanent. Where 
bridges are missing, ferries capable of carrying auto- 
mobiles weighing two tons or more take their places. 
These roads are continuously passable at all times, with 
possible exceptions in typhoon seasons. The width of 
right-of-way is universally 49.2 ft., of roadway 22.97 ft., 
and of metaling 16.405 ft. Cross-sections and details 
are shown by Figs. 5 and 6. 

Second-class roads are fairly graded, partially surfaced, 
and intermittently maintained; bridges and culverts are 
usually complete but, in part, are temporary structures. 
These roads are continuously passable for vehicle traffic 





FIG. 
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during the dry season, and more or less passable in rainy 
seasons, 

Third-class roads are all the traffic routes for carts not 
included in the first and second classifications ; such roads 
are usually narrow, poorly graded, or not graded at all, 
and are generally impassable in the rainy season. 

In accordance with this classification there were in 


existence, on Dec. 31, 1927, the following lengths of 
roads: 
Miles 
NE 5 45 ink Xin inci isie dds ule nee 3,749.5 
Sn <cinvhbsaees eee or ddincdeakbian cee 1,884.0 
CED 3 Scenics sciknaawsaaloasccukall ea 1443.4 
NE iio cites are ee ee) ee 7,076.9 


exclusive of the above mileage, 


there are 3,032.43 
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FIG, 5—STANDARD CONCRETE ON OLD MACADAM 
cruing from the double cedula or poll tax of 
two pesos a year, or $1 in United States currency, 


of which one peso is set aside for road and bridge 
funds; a percentage of the internal revenue and land 
taxes collected in the provinces, aggregating about 
4,580,000 pesos annually; the 
motor vehicle law provision, 
which nets a revenue of about 
1,200,000 pesos a year from 
motor vehicle licensing and the 
licensing of operators; the 
gasoline tax, which yields 
about 2,500,000 pesos a year; 
and insular aid from the Phil- 
ippine legislature, varying 
from year to year. This year 
the insular aid amounts to 
2,716,000 pesos. From all 
these sources money for road 
construction and maintenance 
amounted in 1927 to 15,984,- 
658.55 pesos. The sale of 
bonds is also resorted to in 
financing important permanent 
bridges and durable pavements. In the last year, the 
total amount of road and bridge bonds sold aggregated 
3,562,000 pesos, bringing the available 1927 road fund 
total to 19,546,658.55 pesos. © 

Maintenance—All first-class roads in the Philippines 
are maintained under what is known as the isolated 
caminero (cantonnier) system. Each kilometer of road 
is assigned to a caminero, who is furnished with what is, 
for him, a very complete set of tools—a wheelbarrow, a 
shovel, a pick-mattock, a rake, an iron tamp, a grass hook 
and a hand sprinkler. Within each kilometer there are 
five to ten earth depositories or bins containing fine gravel 
or rock screenings for maintenance material. The cami- 
nero’s duty is to keep the road in as nearly as possible the 
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same condition as it was originally turned over to him 
after construction by immediately repairing all holes 
developing on the surface, removing all animal droppings, 
cutting the grass growing on the shoulders and slopes, 
and trimming the trees planted alongside. 

Ten camineros work what is called one section and each 
section is put in charge of a capatas, or sub-foreman, who 
is furnished with a bicycle for his transportation. Ten 
or more sections make a division, and each division is 
under the immediate supervision of a maintenance fore- 
man. He is given a motorcycle for his transportation. 
All of these men, including the camineros, are paid by the 
month. The camineros wear uniforms which usually 
include a pair of brilliant red trousers, adding to the 
picturesqueness of the Philippine wayside. 

Second-class and third-class roads and trails are only 
generally and intermittently maintained by a gang of men 
under a capataz, and this organization is discharged as 
soon as the work required is finished. 

In this connection it is interesting to note that the bulk 
of freight hauling in rural and suburban districts of the 
Philippines, which up to a few years ago was the exclu- 
sive province of bull-carts and water buffalo or carabao, 
is now being handled largely by motor trucks and buses. 
In all localities with improved roads there are invariably 
two or three motor truck transportation lines competing 
with one another in transporting passengers and -freight. 
They offer serious competition to the railroads where 
their routes are parallel. 

A New Type of Paving—The cost of maintaining 
ordinary water-bound macadam roads has _ increased 
rapidly in the last few years with the added burden of 
modernized traffic. It has increased so rapidly, in fact, 
that the bureau of public works has decided to use a 
more durable type of road pavement. The accompanying 
designs, Figs. 5 and 6, for a concrete and an asphalt 
pavement to be placed on top of the existing macadam 
roads show the standards of construction. Up to 1916, 
the average cost of maintaining water-bound macadam 
roads was about 500 pesos per kilometer. In the last 
five years it has jumped up to about 830 pesos, on the 
average. Inthe province of Leyte, where traffic is excep- 
tionally heavy, the higher cost is almost entirely attribu- 
table to the destructive effect of heavy truck traffic and 
the same is more or less true of other provinces. In 
Leyte the maintenance cost of the last five years has 
averaged 1,675 pesos a kilometer. Motor traffic is grow- 
ing fast. Registered. motor vehicles totaled 6.000 in 
1916, as compared with 27,597 in 1927. 

The bureau of public works had constructed, up to 
the end of 1927, 2.36 miles of this new type of concrete 
road and 17.4 miles of asphalt road. Just recently a 
contract was awarded in the province of Pampanga for 
the construction of 16 miles of concrete pavement 19.7 ft. 
wide at a total cost of 699,655.50 pesos. 

The Future Policy—It is now the policy of the Philip- 
pine government to pave with asphalt or concrete all 
existing modern roads subjected to heavy traffic as 
rapidly as funds will permit. The policy was put into 
actual practice the first of this year with the asphalting 
of sections of main roads through towns and other large 
centers of population, usually one kilometer on each side 
of the plaza or center of the town. This work costs on 
the average of 1.8 to 2 pesos per square meter of pave- 
ment if the penetration method, which is required where 
the traffic is very heavy, is used; and 45 to 60 centavos 
per square meter if the surface painting method, which is 
permissible in light-traffic regions, is applied. 
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Solving a Common Problem in 
Engineering Economy 


Analysis of Three Methods Giving the Same Result 
but Differing in Probability of 
Proper Interpretation 


By EvGene L. Grant 
Associate Professor of Civil Engineering, 
Montana State College 


RECURRENT problem in engineering economy in- 
volves the question, Can we afford to make a present 
investment to save a future expense? This frequently 
occurs as a choice between two (or more) ways of doing 
the same thing, one of which requires a higher initial 
investment but involves a lower annual cost of operation. 
Such a problem requires some method of reducing in- 
vestment cost and annual operating expense to a common 
base. There are three current methods of solution for 
such a problem. These may be called (1) the method 
of per cent annual return on extra investment; (2) the 
method of comparative annual cost, including interest ; 
and (3) the method of capitalized cost. Properly inter- 
preted, there is no difference in the results obtainable 
by the three methods ; but there is considerable difference 
in the probability of the three methods being properly in- 
terpreted. Let us consider a highly simplified illustration. 
The. Problem—Sam Jones owns a tract of land 
adjacent to a stream and plans to build structures to irri- 
gate it. He may install either a gravity system with a 
diversion dam and a comparatively long diversion canal, 
or he may build a pumping plant to pump water directly 
from the stream. He estimates his costs as follows: 


Pumping Gravity 
First cost $9,000 $21,000 
Operation and maintenance ... $1,200 $300 
Annual depreciation, per cent ... 5 1 
Annual taxes, per cent ... 1 1 


As an alternative to investing the extra $12,000 in 
the irrigation project, he might invest it fairly conserv- 
atively elsewhere at a net income of about 6 per cent. 

Per Cent Annual Return on Extra Investment—The 
additional investment in the gravity plant is $12,000. The 
problem is whether the annual saving from the gravity 
plant justifies that increased investment. If the saving 
represents enough more than the 6 per cent return Jones 
could get elsewhere, presumably it is worth while for him 
to build the gravity works. The problem might be set up 
as follows: 


Annual Costs Gravity Pumping 
Operation and maintenance ..... a $300 $1,200 
Depreciation .......... ee w. 210 450 
NEE Sos hn a er eee 210 90 

Os. Sat t's Ss ae as a asate .. $720 $1,740 


The annual saving from adopting the gravity plant is 
$1,020. This represents 8.5 per cent return on the 
extra $12,000 investment in the gravity plant. It is 2.5 
per cent more than Jones could obtain elsewhere. If he 
considers this sufficient additional return to compensate 
for the extra risk and uncertainty involved, he will build 
the gravity plant. 

Comparative Annual Cost, Including Interest on In- 
vestment—Jones could obtain 6 per cent interest else- 
where. Therefore he is giving up that money return by 
investing his funds in the irrigation plant. In the sense 
of economic sacrifice, the interest which he is losing might 


K 





5 
; 
; 








160 ENGINEERING 


be considered as much a cost of the irrigation works as 
if he borrowed the money and had to pay 6 per cent inter- 
est on it. With this assumption the cost comparison will 
be as follows: 





Annual Costs Gravity Pumping 
Operation and maintenance $300 $1,200 
Depreciation 210 450 
Taxes 210 90 
Interest 1,260 540 

Total $1,980 2,280 


This shows an annual saving of $300 from adapting 
the gravity plant. 

Capitalized Cost—A sum of $1,000 invested at 6 per 
cent provides $60 annual income. Conversely, a $60 a 
year expense which goes on forever is the equivalent of 
having been forced to pay out $1,000 now. We may 
speak of $1,000 as the capitalized cost of a perpetual $60 
a year expenses. If we compare the economy of two 
installations on the basis of capitalized cost, it is equiv- 
alent to finding out for each installation what present 
investment is necessary to provide for building the in- 
stallation now, and for operation and maintenance and 
the necessary periodic replacements for the entire 
assumed period of service, in this case perpetual. For 
each installation, therefore, we add to the initial invest- 
ment the capitalized cost of operation and maintenance 
and other annual expenses, and the capitalized cost of 
depreciation. Working out the problem in this way, the 
result is as follows: 








Item Gravity Pumping 
First cost 21,000 $9,000 
Capitalized cost of operation and main- 

tenance 5,000 20,000 
Capitalized cost of taxes 3,500 1,500 
Capitalized cost of depreciation 3,500 7,500 

Total $33,000 $38,000 


Relative Advantages of the Methods—A careful exam- 
ination of the three solutions will show that their results 
are mutually convertible. The first solution gave a return 
of 8.5 per cent on the additional $12,000 investment. 
This is 2.5 per cent better than the 6 per cent rate which 
may be obtained elsewhere. But 2.5 per cent of $12,000 
is $300, or the yearly saving obtained in the second solu- 
tion. And 6 per cent of $5,000 (the saving in capitalized 
cost obtained in the third solution) is also $300, the 
annual saving from the second solution. It is clear, 
therefore, that all three methods of solution give the 
same result. The main factor to be considered in select- 
ing a method should be the readiness with which it is 
possible properly to interpret the result of the calcula- 
tions as a basis for administrative action. 

The first method, in which the annual saving of one 
plan is expressed as a per cent return on the extra in- 
vestment which it requires, usually gives the truest pic- 
ture of the situation. Consider Jones’ predicament in 
deciding which system to install after having made his 
calculations. The vital question which he must decide 
is whether or not he considers 8.5 per cent a satisfactory 
probable return on the extra $12,000 necessary for the 
gravity system considering the uncertainties of his esti- 
mates and the risk of loss due to a possibility of changing 
conditions. 

It is likely that in this case good judgment would 
actually dictate that he put in the pumping system. 
But 8.5 per cent is hardly an attractive probable return 
for a speculative venture in any field, particularly for an 
agricultural venture where the profitableness of the enter- 
prise as a whole is subject to wide fluctuations. The 
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expression of the estimated saving as a rate of return 
on additional investment sets the problem squarely 
before the administrator. 

The method of capitalized cost is particularly at fault 
in this respect. An apparent saving of $5,000 in cap- 
italized cost might make Jones decide to put in the grav- 
ity system, whereas the interpretation of that figure in 
other terms would demonstrate to him that the gravity 
system was inadvisable. The greatest difficulty with 
using capitalized cost in economy studies is the great 
importance of the assumed interest rate in affecting the 
apparent result. For instance, capitalized cost figured 
on a 3 per.cent basis would show a $22,000 advantage for 
the gravity plant; on a 9 per cent basis it would show 
a $667 advantage for the pumping plant. 

Of course in any actual economy study there are 
always many judgment factors which cannot be expressed 
quantitatively but which nevertheless have an important 
effect on the final administrative decision as to what de- 
sign should be selected. The arithmetic comparison of 
the economy of various designs is merely one of the 
factors to consider in arriving at the proper adminis- 
trative decision. But this limitation on the mathematical 
approach to a problem in engineering economy is just 
one additional reason for trying to make the results of 
the mathematical calculations present the story in the 
best possible manner. 





Alkali Land Reclamation Studies 


Current studies and experiments on the reclamation of 
alkali land after drainage were summarized briefly in 
a committee report presented to the American Society of 
Agricultural Engineers at its Washington meeting in 
June. Considerable progress is being made in the under- 
standing of this subject, though its size and complexity 
appear to be increasing. The importance of calcium 
salts in making possible the leaching out of the sodium 
salts which constitute the most destructive element of 
“alkali” is clearly recognized at present. At the same 
time, the worst forms of alkali land, especially where 
calcium materials are not in the soil or available near by, 
now are believed to be not worth reclaiming. On the 
Vale project in Oregon, and part of the Gem district in 
Idaho, all the badly alkaline land has been eliminated 
from the irrigated area on this account. 

Experimental work on alkali reclamation is under way 
in Los Angeles, Calif.; at Banida and Caldwell in Idaho; 
at Vale and the State Agricultural College, Oregon; at 
Yuma, Ariz.; and in Utah. In all instances the lands 
under experiment had good drainage, which held the 
groundwater 6 to 10 ft. below the surface. In some of 
the experiments, an application of 4 to 1 ton of sulphur 
per acre, together with 15 to 20 tons of manure (or 14 
to 2 tons of gypsum) proved highly effective in convert- 
ing sterile alkali land into land capable of growing a crop, 
after a treatment of a year or less. In the Imperial 
Valley it has been found that alkaline areas on which 
rice is grown are in better condition afterward than 
where a like amount of water is applied without growing 
rice. 

In the Utah experiments, calcium chloride proved 
to be much more efficient than calcium sulphate. Experi- 
ments in unusually heavy alkaline soil in the Yuma 
Valley, using 1 ton calcium chloride plus 20 tons of 
manure per acre, are said to have removed 175 tons of 
salt per acre from the upper 6 ft. of soil. 
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Brass in Engineering: Failures and Remedies 


Frequent Troubles at Minneapolis Water Filters Led to Extended Study 
Which Indicates Internal Stress and Corrosion as Major 
Causes—Remedies Tried and Conclusions 


By W. N. Jones 


Designing and Construction Engineer, Tampa, Ila. 


ERPLEXING experiences with failure of brass 
and bronze filter equipment continued at Minne- 
apolis for a long while in spite of various reme- 
dies tried. As a result of investigations and tests, 
internal stress was concluded to be the main cause 
of trouble. It may be relieved by annealing the metal 
or by removing the surface material by planing or 
turning. A change to Monel metal also eliminated 
the trouble, but at considerable expense, which might 
possibly be reduced by changes in design. Experi- 
ences of the same kind at other places are cited. 
—Ep1Tor. 


RASS AND BRONZE of various kinds are used 

extensively in engineering structures, and especially 
in water-works plants, on account of their strength, 
cheapness, workability and resistance to corrosion by 
water or excessive atmospheric moisture. About 1913 
failures began to occur at different cities without appar- 
ent reason. The writer at that time was engineer in 
charge of the municipal water filtration plant at Minne- 
apolis, Minn. While the following information relates 
specially to the strainers of filter plants it may apply 
also to brass for pumps and other equipment. 

Early Experience at Minneapolis—In 1912, the city 
let a contract for the strainer system of its filter plant, 
including brass wire-cloth and bronze strainer plates, 
bolts, nuts, washers and fastening bars. The strainer 
plates were to be of No. 16 B.W.G. and to have 
jz-in. holes punched before the plates were bent to shape. 
The general design of the strainer system is shown in 
Fig. 1. No inspection or tests during manufacture were 
ordered, reliance being placed on the maker. The work- 
manship was good and the material appeared to be satis- 
factory. Six filter units were put in operation in 1913. 
After about 30 days, unusual agitation in washing the 
filters was found to be due to breaking of the center 
plates longitudinally through their centers. At first this 
was attributed to flaws in the metal, but as breakages 
of bolts and plates occurred almost daily it was decided 
to replace the entire installation and to reinforce each 
new center plate with a 4-in. brass strip } to 1 in. wide, 
riveted along the axis. These plates stood up longer, 
but failures occurred at one or other side of the brass 
strip. 

Several of the side plates failed by transverse cracks, 
which was thought to be due to concentration of external 
stresses at the reduced cross-section at bolt holes. In- 
vestigation indicated that internal stresses set up by cold 
working of the metal and subsequent corrosion were 
large factors. Tensile, bending and shearing tests 
seemed to show that the material was of good quality. 

As the failures appeared to be due to the design, the 
city made entirely new plans and specified Tobin bronze. 
As shown by Fig. 2, the plates were thickened to No. 14 
B.W.G., were reinforced by bronze ribs at each anchor 
bolt, and the holes were made ,%; in. instead of ,y in. in 


diameter in order to reduce the friction of the water. 
Larger bolts were also used. The plates were to have 
a tensile strength of at least 62,000 Ib., with an elonga- 
tion of 25 per cent in 8 in. and an elastic limit at least 
half the ultimate tensile strength. This metal was to 
bend flat at 180 deg. without fracture on the outside of 
the bend. On request of the manufacturer, the ribs and 
hook bolts were allowed to be either cast or rolled and to 
have a minimum tensile strength of 42,000 lb. The mate- 
rial inspected and tested at the factory by an independent 
testing firm was found to meet the specifications; the 
average tensile strength was 62,000 Ib. for the plates, 
69,000 Ib. for the rods and 49,000 Ib. for the bolts. 

One filter tank was equipped with the new material 
and wash-water was turned on before placing the gravel. 
Immediately excessive agitation occurred and_ several 
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FIG. 1—STRAINER SYSTEM; ORIGINAL DESIGN 


anchor bolts were found broken. With new bolts ap- 
plied and everything tight and solid the gravel and sand 
were placed, but after about ten days’ operation it was 
found that many plates were cracked and bolts broken. 
The nature of the cracks indicated that the bolts had 
failed first, concentrating pressure on the plates where 
the bolts still held. As the breaks in the bolts seemed 
to indicate flaws, new bolts tested to 800-lb. loads were 
installed with the new plates. 

Experiments Tried—Sample bolts were tested.in a 
testing machine until the hooks straightened out, requir- 
ing loads of 1,350 to 1,420 Ib. Others were bent flat 
on themselves without showing fracture, and those tested 
to destruction gave an ultimate tensile strength of 71,000 
to 100,000 lb. Some were given a microscopic exam- 
ination and others the mercuric-chloride test. All tests 
showed the material to be exceptionally good. To see if 
the wash-water pressure below the plates might account 
for the failures, holes were drilled through the filter 
wall and fitted with pressure gages. But these never 


showed more than 74 Ib., equivalent to 270 lb. on each 
anchor bolt, which was far below the test loads. 
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Since external stress seemed to have no bearing upon 
the failures, it was believed they might be due to inter- 
nal stresses set up during manufacture. To relieve 
any such stresses, a number of bolts were heated to a 
cherry red in an open furnace, some being cooled in air 
and others being dropped into lukewarm water. Each 
bolt was then tested to a 600-Ib. load, which was all they 
would stand without starting to straighten. With these 
bolts matters improved for awhile, but after about four 
weeks several plates were blown entirely off their seats 
by the wash water. 

Examination showed the same old trouble. Anchor 
bolts had failed and some plates showed signs of failure, 
with cracks in every direction like the checking of tim- 
ber under a hot sun. Failure seemed to start on the 
convex side of the plate and radially from the bolt 
holes, though no radial cracks were found at the strainer 
holes, due probably to the fact that the latter holes were 
drilled, whereas the former were punched. Samples were 
sent to the testing laboratory and to the manufacturer, 
but no reason for the failures was discovered. 

Temperature and Electric Factors—Temperature 
changes were next considered as a possible cause of 
failure. Bolts were placed on ice in an ice box and then 
warmed, this process being repeated several times for a 
number of days. A complete row of plates and bolts was 
also set up in the open air and left for eight weeks. 
Other bolts were placed in the open air under 800-lb. 
loads. Still others were subjected to the mercuric- 
chloride test. But none of these tests developed weak- 
ness or failure. Other tests were made to determine 
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FIG, 2—STRENGTHENED STRAINER CONSTRUCTION 


whether stray currents from the operating motors might 
have set up electrolysis, but no such conditions could 
be found. 

The manufacturers suggested that cold working of 
the metal might have caused crystallization which might 
be overcome by annealing. A set of bolts and plates 
was therefore sent to them for treatment, but when this 
material was returned to Minneapolis, many of the 
plates were found cracked and most of them were bent or 
out of wind. All showed evidence of having been greatly 
overheated. Although the manufacturers refused to 
describe the treatment given, it was ascertained that after 
annealing, the plates had been reformed in the dies and 
some had been hammered by hand to overcome the 
deformation due to annealing. 

Design Changed for New Filters—In designing four 
additional filter units, in 1914, a number of small wash- 
water pipes were substituted for the larger pipes of the 
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older filters in order to reduce the impact on the cen- 
ter strainer plates and to distribute the pressure more 
equally. As this design, Fig. 3, was made before receiv- 
ing any of the re-designed plates and bolts for the old 
filter (which were expected to eliminate all troubles), 
the same general design was followed, but with die- 
pressed anchor bolts instead of hook bolts. To prevent 
external strains being set up in the plates by screwing 
the nuts too tight, cast-iron shoulders were placed on the 
lower part of the ridge blocks, with machined surfaces to 
receive the lower edges of the plates. Bronze die-cast 


Cast-iron base plate 
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FIG. 3—NEW DESIGN OF STRAINER 


ribs were bored to receive the bolts and ground to fit 
the plates. Thus the ribs would take all stresses due 
to tightening the nuts and would help to carry the wash- 
water pressure. The only load carried by the plates 
without assistance would be that due to the sand and 
gravel filling and that caused by the friction of water 
passing through the strainers and filling. 

Reports by the testing laboratory showed the mate- 
rial to be as specified. But a filter unit equipped with it 
and operated at maximum -rate for six weeks showed 
many of the plates cracked and checked. Most of the 
cracks did not extend through the plates and were on 
the convex side, as in the second lot of plates for the old 
filter. This condition again indicated that the failures 
were not due to external stress but to some cause within 
the plates, aggravated by external conditions of some 
kind. Die-pressed anchor bolts were fractured at the 
base of the thread, just below the nut. Ribs were 
cracked either entirely across or on one side only, but 
always at the bolt holes. The fractures showed dark, as 
in the old bolts, which seemed to indicate stresses set up 
by temperature changes, followed by corrosion due to 
some element in the air or water. 

A complete strainer set was then erected in the open 
air and left exposed for nine months, the temperature 
ranging from bright hot summer sun to 30 deg. below 
zero. Close examination disclosed no defects or signs 
of failure. This set was then assembled in the coagulat- 
ing basin, and left for 75 days under 9 ft. of water, the 
basin being in operation and the temperature of water 
ranging from 37 to 60 deg. F. In these two cases, the 
changes from actual filter use were the absence of sand 
and gravel fill, of water filtering and of filter washing. 
Two out of three plates were cracked and checked like 
those tested in the filter, thus disposing of the idea that 
failure was due to temperature stresses or the reversal 
of stresses set up by alternate filtering and washing. All 
the bolts were sound and in the testing machine they 
showed the same strength as when new. 
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During this experimental period, further tests were 
made on the material. Pieces cut from new stock proved 
satisfactory in tensile strength and cross bending, but 
pieces from plates that had failed would crack or frac- 
ture when bent to 90 deg. While the elastic limit could 
not be determined, it apparently corresponded closely 
with the ultimate strength, although the writer’s under- 
standing is that in bronze it should be about half of 
the ultimate strength. There appeared to be no elonga- 
tion except when the bolts failed, and then only as 
successive threads failed in the test. 

Tests by the Bureau of Standards—Since the manu- 
facturers refused to co-operate in an investigation and 
held that they were not responsible in any way, the prob- 
lem was taken up with the U. S. Bureau of Standards, 
which carried on an extensive investigation in 1914-15. 
In general, the conclusion was that the material was 
found free of faults and flaws, but gave evidence of 
extensive cold work during manufacture, in the elonga- 
tion and the fineness of the grains. Bolts showed a 
structure characteristic of overheated material and gen- 
erally associated with brittleness. 

Heat Treatment Proves a Success—From a study of 
the Minneapolis conditions, and in advance of the report 
of the Bureau of Standards, it was concluded that 
annealing would solve the problem, although such treat- 
ment by the manufacturers was unsuccessful. <A local 
company was found having an annealing oven large 
enough to take the strainer system for an entire filter 
unit. As the company could not give its use long enough 
for the material to be left to cool, the writer decided 
to retard cooling in the open air by covering the mate- 
rial with dry hydrated lime. 

With the furnace at 1,300 deg. F., the material was 
introduced on an iron truck, being stacked carefully so 
as to avoid the chance of distortion. The furnace tem- 
perature then fell to 1,000 deg. for five minutes and then 
in three hours again reached 1,300 deg., which was main- 
tained for an hour. Upon withdrawal, the truck and mate- 
rial were covered with 6 in. of hydrated lime and placed 
in a shed for 14 hours, when the lime was removed and 
the material was found cool enough to be handled with 
bare hands. This work was done in a winter night, dur- 
ing which the temperature of the shed fell to 20 deg. F. 

A filter unit built up of this annealed material was 
found in perfect condition after operation at maximum 
capacity for 60 days. It was then decided to anneal all 
the material. For this treatment, 1,300 deg. was found 
to be about the critical point; if the temperature was 
much lower the annealing would be imperfect, while if 
it was much higher the material would be damaged. 
New material stood the treatment satisfactorily but much 
of the material which had been in use even a short time 
would be broken, cracked or checked after annealing. 

Trial of Monel Metal—Some of the filters were 
equipped with Monel-metal bolts and strainer plates, and 
before designing the filters built in 1919-1921, two units 
having the bronze and Monel-metal equipment were 
examined. The latter was as bright as when placed in 
1915, but the former was very dark. It was then decided 
to use Monel metal in the new filters, although at much 
greater expense. This metal, delivered in sheets, was 
cut and bent cold and the holes wer drilled. After several 
years’ continual service not a single failure has occurred, 
so far as the writer knows. The annealed bolts and 
plates have given satisfaction for about twelve years. 
Thus ended the trying and costly problem at the Minne- 
apolis filter plant. 
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As to the increased cost noted above, a less expensive 
strainer system could have been put in if we had wished 
to change the design. For example, perforated pipe 
could have been used, as the writer did later in the iron- 
removal plant at Memphis, Tenn. 

Brass Wire Cloth—Although the use of brass-wire 
screen cloth between the gravel and sand of filter beds is 
now obsolete, it may be noted that this material in the 
old Minneapolis filters (see Fig. 1) would turn a dark 
color and break easily after about one year. This 
would occur also if the filter alum got on the cloth, 
showing that corrosion took place. At Memphis, Tenn., 
an aerator put in operation in 1924 at the water-works 


WATER AT MEMPHIS AND MINNEAPOLIS 


Dissolved Carbon 
Oxygen, Dioxide, 
P.p.m P.p.m 
Minneapolis, Minn 
Dn tisvdcaneseveetee * ddacvieaus Oto 7 
Settling basin 7.7 to 10.6 Oto 9 
Combined effluent 8.0to 13.3 4to Ww 
Memphis, Tenn 
Before air-lift pumping Nil 110 to 125 
After air-lift pumping ; 8to 10.4 26to 30 


consisted of coke layers in concrete trays with wire-cloth 
bottoms which became corroded and rotten in seven or 
eight months, It was found that the cloth was made of 
hard-drawn common brass wire (65 per cent copper 
and 35 per cent zinc), but for this purpose the manufac- 
turers recommended brass of about 80 and 20 per cent 
copper and zinc, respectively, or else Monel metal. Water 
raised by the air-lift is delivered to the aerator, and 
at both Memphis and Minneapolis the water coming in 
contact with the bronze and brass had about the same 
content of dissolved oxygen and carbon dioxide, as shown 
by the accompanying table. 

Other Failures of Composition Metals—A paper on 
“Brass in Engineering Construction,” in 1914, by Alfred 
D. Flinn, then deputy chief engineer of the Board of 
Water Supply, New York, stated that: “Unexpected 
metallurgical developments have occurred in the smaller 
objects, such as bolts, ladders and pipes.” The failures 
were not confined to any one manufacturer or kind of 
bronze. Annealing and hot rolling failed to overcome 
the trouble. At the Catskill aqueduct: “Large number 
of brass bolts were found cracked and broken in their 
packing cases after storage through the winter, but never 
having been stressed. Others never exposed to low tem- 
peratures have been found in, a similar condition. Flat 
bars, rolled plates and long rods supporting only their 
own weights have been found cracked or severed after 
a few or many months.” [See also Engineering News- 
Record of Nov. 26, 1914, p. 1092; Sept. 16 and Oct. 21, 
1915, pp. 572, 805; July 13, 1916, p. 87, and July 18, 
1918, p. 132.—Ebrror. | 

Experience at Grand Rapids, Mich.—Failures of bronze 
strainer plates have occurred also at the Grand Rapids 
filter plant. Conclusions presented in 1924 by Lloyd C. 
Billings, chemist-in-charge, were comparable with those 
reached at Minneapolis. Failure of the plates was 
mainly by fine hair cracks starting at the bolt holes. The 
plates were bolted too tight, so that their contraction in 
low winter temperatures set up undue stresses. Tension 
tests gave no information as to the cause of failure, but 
etching of failed material showed conclusive evidence 
of poor quality. Analysis showed that the metal did not 
meet the specified proportions cf 85, 10 and 5 pe cent 
of copper, zinc and tin respective!y 
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As the plates were in place for some months before 
water was turned on, they were exposed to the weather 
and probably were wet most of the time. Moisture on 
the surface of metal is usually saturated with oxygen, 
and in most cases the carbon dioxide of the air is fairly 
high, so that these elements had full access to the wet 
metal under conditions favorable for corrosion. When 
new plates were placed, operation was started, thus 
excluding the corroding gases. As no failures occurred 
afterwards, and the water is free from carbon dioxide 
and has been treated with lime, it is natural to conclude 
that the carbon dioxide, either with or without the 
presence of oxygen, was a factor in these failures. 

Contrary to the experience at Minneapolis, Pittsburgh, 
Grand Rapids, Evanston, Memphis, New York and else- 
where, no cracking of strainer plates or bolts has 
occurred at Cincinnati, St. Louis, Louisville, Columbus, 
Ohio, and many other places. It appears that none of 
these latter cities have free carbon dioxide in the water 
that reaches the filters. In F. N. Speller’s book on 
“Corrosion,” 1916, great stress is laid on the hydrogen- 
ion and electrochemical theory of corrosion, which 
seems to bear out the conclusions reached in other ways. 

Conclusions and Remedies—Failures of brass and 
bronze in the Minneapolis filters were not due simply 
to faulty manufacture or composition, though these were 
factors, but were due also to excessive internal stress set 
up by cold working of the metal and subsequent cor- 
rosion by external agencies. Carbon dioxide in the 
presence of moisture plays an important part in corrosion 
and may be assisted by the presence of free oxygen. 
Such corrosion takes place near large industrial cities, 
where the carbon dioxide content of the air is relatively 
high. This effect has been noted above in relation to 
brass-wire screen cloth. 

In the absence of excessive external stresses, two 
things are necessary to produce failure: (1) Initial 
internal stress caused by cold working or too rapid 
cooling of the metal; (2) the presence of some active 
corroding agent in combination with moisture. To over- 
come the difficulty, two methods suggest themselves: 
(1) Relieving internal stresses either by careful anneal- 
ing or by removing the outer skin or portion of the 
metal; (2) preventing corrosive action by some agent, 
such as lime, to neutralize the carbon dioxide before the 
water comes in contact with the metal. 

The Minneapolis experience has been described fully, 
as being typical of failures at other places. It was there 
that the first extended publicity was given to the sub- 
ject, and where the first results were obtained in solving 
the problem and overcoming the trouble. The writer 
was in direct charge of the work and was familiar with 
all its details. 





Manitoba to Expend $3,500,000 on 
New Highways 


An extensive highway construction program for the 
next fiscal year, commencing May 1, is planned by the 
Manitoba (Canada) government. Of the $3,500,000 in- 
volved in the program, $1,500,000 will be expended in the 
extension of the provincial trunk highway, while a sim- 
ilar amount will be expended on surfacing other stretches 
of the provincial roads. The construction program 
includes about 350 miles of highway and the surfacing 
and resurfacing program includes 200 miles of new work 
and 250 miles of resurfacing. 
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Welded Steel Frames for New 
Factory Buildings 


Plant Structures at Bridgeport, Conn., and at 
Pittsfield, Mass., Being Erected 
by This Process 


By ANDREW VOGEL 
General Electric Company, Schenectady, N. Y. 


OLLOWING on the completion of a large welded 

factory building at its Philadelphia plant, the General 
Electric Company has now under way two other build- 
ing projects in which welding is being used. The Phila- 
delphia building was described in detail in Engineering 
News-Record, May 17, 1928, p. 766, and some of the 
details of the two projects now under way are given 
herewith. 

At the Bridgeport, Conn., plant, welded trusses of 
64-ft. span are being constructed. These trusses are 
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WELDED TRUSS FOR BRIDGEPORT PLANT AND METHOD 
OF CALCULATING JOINT CONNECTIONS 


unique in that the upper and lower chord sections each 
consists of one-half of a rolled I-beam, the beam being 
split in half by the use of a torch, so that the single- 
angle web members can be directly welded to the web 
of the chord members. The drawing shows one of these 
welded trusses together with the method of calculating 
a typical joint. The calculation illustrates the method 
of applying the proper amount of welding on each side 
of a single angle so that the center of gravity of the 
angle corresponds with the center of gravity of the 
amount of welding used. In other words, moments 
about the center of gravity of the angle produced by 
the amount of welding used were made equal so that no 
unbalanced moment would be transmitted to the member 
or unequal unit stresses applied to the welds. 

The other job is a new welded building to be erected 
at the Pittsfield, Mass., plant. This will be a two-story 
structure of beam and column construction about 40 ft. 
wide by 280 ft. long, containing about 250 tons of steel. 
The building will consist of steel frame, brick pilasters, 
base and cornice, and steel sash. Floors and roof will 
be of concrete. Since the building will be erected 


adjacent to other buildings, the elimination of noise by 
the use of welding will be of considerable importance. 

In the design of these projects, the same principles 
were used as in the design of the trusses for the Phila- 
delphia building. Stresses of 3,000 Ib. per linear inch of 
fillet weld were used in proportioning the joints. 
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Improved Garbage Collection and Disposal at Flint 


Under City Engineer Hog Feeding Is Rehabilitated, Stock Is Augmented 
and Tractor Collection Equipment Is Increased 





FIG. 1—HOG BARN AND SEMI-TRAILER WAGON 


HE collection of garbage at Flint, Mich., and its 

disposal on a hog farm 12 miles from town were 

taken over by the engineering department of the 
city in May, 1927, following a separation of the garbage 
department, under which it was formerly operated. This 
market and garbage department displaced the earlier con- 
tract system several years ago. The collecting equipment 
was immediately augmented and the hog farm rehabili- 
tated in order to make it sanitary and give less cause for 
complaint, with a view to offsetting theatened attempts to 
have the farm abandoned. The city had a population of 
140,000 in 1927, and the garbage-collecting service covers 
an. area of 33 square miles. 

For delivering the garbage to the farm, auto-tractors 
haul side-dump semi-trailers and trailers having V-shaped 
bodies of 8- and 10-cu.yd. capacity. These, shown in 
Fig. 1, have proved satisfactory in handling the increas- 
ing quantity of garbage, and it is believed that the trailer 
equipment will enable even greater amounts of garbage 
to be hauled without any more motor trucks or power 
units. Collection is made by 1-ton motor trucks pro- 
vided with dump bodies of special design and of spe- 
cial size to accommodate not more than a safe overload. 

The former plan of using 
the motor tractors to distribute 
the garbage on its arrival at 
the farm was not satisfactory, 
either as to feeding or as to 
efficient use of equipment. 
A 5-ton crawler tractor now 
releases the hauling equipment 
upon its arrival, the tractor 
then distributing the material 
at proper feeding times. A 
specially designed two-wheeled 
truck, or “dolly,” is used to’ 
handle the semi-trailers. 

When the farm was turned 
over to the engineering depart- 
ment, its condition was far 


from satisfactory. Garbage had been fed mostly on the 
land, and very little if any liming had been done to con- 
trol odors and keep the soil from becoming acid. The 
main building (Figs. 1 and 2), 60x300 ft., originally 
designed as a feeding pen, was repaired, and now has 
concrete feeding platforms on the ground floor, with 
sleeping quarters on upper-level balconies approached by 
ramps having a slope of 1 in 4. In addition, a new 
barn 30x105 ft. was built to house grain and supplies, 
while much work was done on the water lines, gates and 
fences. At the present time the condition of the farm 
is said to compare favorably with that of neighboring 
farms, and complaints have ceased. 

There were 1,078 hogs on the farm when it was taken 
over in the early part of May, 1927, of which 500 had 
been bought since March 1. The main building has a 
normal capacity for about 2,500 light hogs or 1,500 heavy 
hogs, and is used for winter feeding. Purchases and 
sales go on continuously and will be varied as necessary 
to meet the rise and fall in the amount of garbage. On 
March 1, 1928, there were about 3,500 fine hogs, approxi- 
mately three times the total number carried during the 
winter in past years and exceeding the maximum of past 








FIG. 2—INTERIOR OF HOG BARN 


Feeding pens on each side. Sleeping quarters above. 
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FIG. 3—FEEDING HOGS ON FARM IN SUMMER 


summers. In June the number had been increased to 
5,500, and it is expected that about 6,500 to 7,000 hogs 
will be required this summer, reaching a peak early in 
September. In winter, the minimum will be about 3,000 
to 3,500. 

The farm includes approximately 300 acres, of which 
about one-third is used for raising corn, oats and alfalfa. 

The Flint River and two 
small streams, all bordered 
by wooded areas, traverse 
the farm and provide a 
good supply of water and 
ample shade protection for 
the large number of hogs 
that must be kept outside 
the main building during 
the summer. These hogs 
are fed in the open on mov- 
able platforms, as shown in 
Fig. 3. A small portion of 
the farm is reserved for the 
distribution of refuse during 
the year and the remainder, 
outside of the wooded areas, 
is left for open fields for 
the hogs. During the win- 
ter the hogs are turned out 
in the yard while garbage is being spread on the plat- 
forms of the feeding house and the sleeping quarters are 
being cleaned. 

Feeder hogs weighing about 120 Ib. are purchased in 
the St. Paul district and shipped directly to the farm 
siding. The alfalfa and oat fields are used for pasture 
for the first two weeks after the arrival of the hogs. 
Running in open fields and feeding on the green pasture, 
with an abundance of shade and fresh water available, 
seem to give the new hogs the best treatment possible 
after their heavy inoculation against disease and long 
trip from St. Paul. Immediate losses after arrival have 
been reduced to less than 1 per cent. Following this two 
weeks the hogs are given small amounts of selected gar- 
bage. At the end of the fourth week they are on garbage 
feed entirely, and so continue until marketed. The corn 
and such oats as are not pastured are harvested and sub- 
stituted for the green feed for the first two weeks for 
shipments received during the winter. Oat straw and 
shredded cornstalks are used for winter bedding. 

It was thought that in the winter a weekly collection 
of garbage would be sufficient, except in the downtown 
district, but this did not prove practicable because of the 





FIG, 4—HOGS IN BARNYARD IN WINTER 


Hogs turned out while pens are cleaned and garbage dis- 
tributed on inside feeding platforms. 
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continued large quantities collected. Minimum amounts 
have been from two to three times the amounts reported 
in previous years, due to the increase in population and 
to covering outlying districts which had not been in- 
cluded formerly. With ten 1-ton trucks, from 45 tons 
in winter to more than 100 tons in summer were collected 
daily. These trucks (Fig. 5) have special wide and 
shallow bodies. The collection loads averaged 1.4 tons 
each and were collected daily from 24,667 houses on a 
twice-a-week schedule. Householders are required by 
ordinance to keep garbage separated from papers, cans 
and ashes. Daily stops were made at 197 restaurants and 
stores. The average amount collected was approximately 
56 tons daily, or 0.814 Ib. per capita and 4.54 Ib. per 
house, at a cost of $4.426 per ton. The cost of hauling 
the garbage to the hog farm was $0.773 per ton and the 
disposal or farm expense was $1.758 per ton, making a 
total cost of about $7 per ton for collection, hauling and 
disposal. Five 1-ton trucks collected eighteen loads of 
tin cans and dry refuse per day from 26,772 houses, or 
an average of one collection each three weeks, at a cost 
per load of $4.88, or 6c. per house per collection. 

Hogs are sold on open market or to serum companies. 
Top prices, or 15c. to 25c. higher than top market prices, 
have been obtained in every case. During the fifteen 

months ended in June, 
1928, the gross return, de- 
ducting all losses on the 
farm, has been nearly $8 
per hog. On the present 
basis of operation, it is ex- 
pected that at least 15,000 
hogs will be put through 
the farm this year, and the 
gross revenue should take 
care of the entire operation 
of the farm and the cost of 
the 12-mile haul by tractor- 
- trailers. It should also re- 
duce the cost of collection, 
although it is not expected 
that the return from the 
farm will ever pay for this 
cost entirely. Losses due to 
razor blades, phonograph 
needles, bits of glass and other hidden illegal refuse are 
now much less than 5 per cent. No epidemics have oc- 
curred for several years. Small dead animals are col- 
lected and buried on the farm. Large dead animals are 
collected by a local rendering company. 

Management of the hog farm and the collection system 
are under the direction of H. G. McClure, city engineer, 
and Homer Vette, general superintendent, with ten men 
at the farm and two men on each collection truck. 





FIG. »-—MOTOR TRUCKS FOR GARBAGE COLLECTION 
HAVE SPECIAL BODIES 
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Accuracy of Stream-Flow Measurement 


Tests on New York State Rivers Show That Current Meter Gagings Give 
Consistent Results When Made Under Proper Conditions 


By Kenpatt K. Hoyt 
U. S. Geological Survey, Albany, N. Y. 


MALL-SCALE experimenters say harsh things of 

stream-gaging methods. Measuring trickles in a pail 

may be an aid toward improvement, but cannot be 
extrapolated quite to include the Mississippi. No real 
test of records involving large flow will be possible until 
unknowns have been defined by research on streams of 
commensurate magnitude. Meanwhile, should one in- 
quire as to the accuracy of quantitative results, there is 
often no answer. General practice can be judged only by 
such cases as permit analysis. The following are pre- 
sented as typical. 

Hudson River—Few drainage systems are under such 
detailed investigation as the Hudson River and _ its 
tributaries. Only the watershed above Spier Falls is 
here considered. In this area the U. S. Geological Sur- 
vey maintains four gaging stations on the main stream 
at varying intervals almost to its source. The three prin- 
cipal tributaries are also gaged: Sacandaga River at 
two points, Schroon and Indian rivers at one each. In 
addition, the International Paper Company keeps record 
of flow from Spier Falls dam into the pond at the Sher- 
man Island plant. 

The Sacandaga River meets the Hudson at Hadley, 11 
miles above Spier Falls. There is an automatic water- 
stage recorder on each river at Hadley above the point 
of confluence. Since inflow between these two stations 
and Spier Falls is small (the ratio of drainage areas, 
lower to upper, being 5,909 square miles to 5,789 square 
miles, or 1.02), the combined discharge at Hadley over 
a given period should nearly equal that at Spier Falls. 
Actual records are given in the accompanying table. 


AVERAGE DISCHARGES, HUDSON RIVER, IN SECOND-FEET 
Year Ended Sept. 30,1926 Year Ended Sept. 30, 1927 











Discharge Sum of Discharge Sum of 

at Hadley at Hadley 

Spier Falls Stations Spier Falls Stations 
5,073 5,088 4,338 4,372 
9,193 9,091 8,607 8,457 
6,474 6,442 3,153 3,011 
3,606 3,579 2,173 2,165 
2,723 2,729 2,408 2,368 
2,728 2,719 9,183 9,096 
17,091 15,815 8,827 8,786 
11,880 11,772 8,093 7,954 
4,775 4,792 3,299 3,243 
2,758 2,791 1,834 1,824 
2,098 2,076 2,364 2,330 
2,507 2,620 2,603 2,586 
Average. . anaes" 5,908 5,789 4,747 4,698 





For 1926, the ratio of mean annual discharge is the 
same as that of the respective drainage areas, or 1.02; for 
1927, 1.01. Slight discrepancies in monthly values are 
accountable to inflow, time of concentration between 
points and reservoir regulation behind Spier Falls dam. 
Thus the two records are almost identical. 

The Hadley figures are based on station ratings by the 
Price current meter. These are applied to gage height 
charts to obtain mean daily discharge, then corrected for 
backwater due to ice or other channel obstructions, all 
in accordance with methods standard throughout this 


branch of the service, as described in texts and govern- 
ment water-supply papers. To detect errors, daily dis- 
charge at stations on the same or confluent streams is 
plotted in the form of hydrographs which are carefully 
compared. 

Flow at Spier Falls is divided between turbine draft 
for the Sherman Island plant and spillage over the dam. 
The former is determined from chart records of four 
Venturi meters calibrated by fifteen current meter meas- 
urements made from a cable at the mid-point of a 
concrete-lined canal 3,800 ft. long. The measurements 
check each other within a mean square error of 0.7 per 
cent. Later measurements made periodically during 
plant operation agree within 1 per cent of the Venturi 
readings. Spillage is computed from a current meter 
rating of the dam. This work at Spier Falls is in the 
hands of A. H. Davison, resident engineer of the Interna- 
tional Paper Company, formerly employed in the Albany 
office, U. S. Geological Survey. 

The two records here cited are entirely independent. 
Their agreement cannot be regarded as an absolute check 
of stream-gaging methods inasmuch as all base data were 
obtained by current meter. They do, however, indicate 
that standard practice will give consistent results under 
a variety of channel conditions. The next case is further 
evidence to the same effect. 

Black River at Watertown—The Black River is one 
of the principal power-producing streams of northern 
New York. In order to provide data for development 
and regulation, the Geological Survey maintains eleven 
stream-gaging stations within the drainage basin in co- 
operation with the Black River Regulating District and 
the State of New York. Of these, the station at Water- 
town, near the river’s mouth, is most important, because 
its records must be continually available to control reser- 
voir gate operation, being transmitted for this purpose to 
the office of the regulating district by means of a long- 
distance recorder. 

In the spring of 1927 reported discharges were found 
at variance with those computed from power output 
records of a near-by plant. Measurements are made at 
Watertown from a 300-ft. cable 150 ft. below a concrete 
highway bridge. The water, shallow at this point, runs 
turbulently over jagged rock ledges. It was thought that 
the usual parabolic distribution of vertical velocities might 
be upset by turbulence and the effect of the bridge piers 
above. Vertical velocity curves, determined to test this 
idea, showed, however, that the mean of the 0.2 and 0.8 
velocities gave the true mean in verticals. As a further 
check, measurements were made from a: bridge where 
the mean depth was 15 ft. as compared with 4 ft. at the 
cable. Results here agreed with those at the usual sec- 
tion. The disagreement with power plant figures was 
caused by a slight change in the stage-discharge relation 
due to silting at the control section. This condition had 
been shown by measurements during the winter, but the 
divergence was laid at the time to ice effect. 
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In this case the shift in control has no bearing on the 
discussion ; it would soon have been discovered by routine 
check measurements. The essential point is verification 
of standard methods. This is still a check of meter work 
against meter work, since quantities based on power out- 
put are not available in a form for comparison. How- 
ever, the third example includes an independent means of 
measuring. 

Mohawk River at Cohoes—Among the modern hydro- 
electric plants of New York State, that of the Cohoes 
Light & Power Company, on the Mohawk River at 
Cohoes, stands in a high place. Indicating devices are 
of the best. Records are such that daily discharge may 
be computed from a combination of power draft, spillage 
and diversion to check the results at a Geological Survey 
gaging station below the tailraces of the plant. There 
is no independent method of determining spillage ; there- 
fore, to test the accuracy of the station rating, we have 
selected a period during which little water was passing 
over the dam. Leakage through the dam plus diversion 
for municipal purposes is taken as 45> sec.-ft., which 
is a fair average and, in any event, not large enough to 
make a significant change in the total. Turbine ratings 
are based on Gibson tests. 

In June, 1927, the mean daily discharge was given as 
2,380 sec.-ft. by the company and 2,450 by the Survey. 
The difference of 2.9 per cent, not in itself a bad check, 
was caused by wearing of the turbines subsequent to 
rating—the runners were found pitted on dismantling 
last summer. Therefore the current meter results seem 
to approach the truth as closely as known methods permit. 

The foregoing examples are typical in that they reflect 
practice generally followed throughout the world. It is 
shown that the Price meter, when employed by experi- 
enced personnel, can give consistent results under dif- 
ferent channel conditions and that it checks the much- 
praised Gibson method. The records cited are shown 
to be more than sufficiently accurate for their purpose. 
As to indicating the validity of practice as a whole, the 
stated cases strengthen the general belief that records 
of river discharge collected under standard methods may 
be used with confidence. 

Those who have had to do with the development of in- 
struments and methods for measurement of flow in open 
channels have utilized all available data to the end that 
results may be of the highest possible precision. The 
subject requires more experimental work for which facil- 
ities are not now available. As an agency to fill this 
need, the proposed hydraulic laboratory under the Bureau 
of Standards would be ideal. Pending the results of 
research, such cases as are here given indicate progress. 
One can infer that the art of stream gaging has passed 
far beyond the stage of divining with a forked rod of 
peeled willow. 





Water Supplies in Wisconsin 


Of the 274 Wisconsin municipalities having public 
water supplies (exclusive of fire protection), 33 obtain 
water from surface waters, 73 from shallow wells and 
168 from deep wells. During 1927 the State Board 
of Health investigated 129 of these supplies, in accord- 
ance with a program which provides for examination of 
such supplies once in one, two and three years respec- 
tively. At Rhinelander, the typhoid fever records and 
analytical results showed the water supply to be un- 
satisfactory, and action has been taken by the board to 
insure necessary improvements. 
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Effect of Distance on Automobile 
Operating Costs 


Unit Value of Distance Overestimated—Car 
Operating Costs Affected by Distance 
Seldom Exceed 3c. a Mile 


By N. D. DouGLas 


Assistant Engineer, Division of Highways, Sacramento, Calif. 


. 


HE highway engineer often finds it necessary to 

consider the value of distance when comparing 
alternative road locations. A certain initial additional ex- 
pense ‘to reduce distance is usually justified. Roughly 
speaking this is the capitalized value of the saving effected 
by the distance reduction. This saving consists of two 
parts: (1) the possible saving of roadway expense, and 
(2) the saving in the cost of operation of traffic. 

Cost Estimates—It is believed that most engineers 
make only rough estimates, based on arbitrary assump- 
tions, of the effect of distance on operating costs and that 
they are inclined to overestimate its unit value. In engi- 
neering reports the usual claim is that highway distance 
reduction will save from 6c. to 12c. per car-mile, and this 
saving is balanced against other cost items to determine 
the feasibility of a project. 

In Bulletin 69, “Highway Transportation Costs,” En- 
gineering Experiment Station, Iowa State College, it is 
shown plainly that vehicle operating costs should be di- 
vided into mileage costs and time costs; the former are 
due directly to mileage, and the latter are independent of 
mileage and due to time of service only. Based on a large 
number of experiments, observations and collected data, 
the same bulletin suggests that the average costs of oper- 
ating trucks and passenger automobiles are as given in 
the accompanying table. 

Obviously license, garage, insurance and_ interest 
charges are time costs independent of mileage. Our 
investigation, then, should consider only the items of 
gasoline, lubrication, tires, maintenance and depreciation. 
Passenger cars will be considered first. 

Gasoline—It is assumed that the figures in the table 
represent the over-all cost of average operation, includ- 
ing stopping and starting, idling, warming up, operating 
in city traffic and over various types of roads, choking, 
etc. It is estimated that fully 10 per cent of the gasoline 
used by the average car is wasted by these operations. 
Highway distance will not affect this waste, but will 
affect gas consumption only on the open road. 

For example, a Ford touring car in good condition will 
deliver 18 to 20 miles per gallon of gas in city operation 
and about 27 miles per gallon on long runs at about 30 
miles per hour through average country. If 20 per cent 
of the car mileage were in city traffic, the gas consump- 
tion would be 10 per cent greater than it would be if the 
total mileage were on the open road. 

A modern car of the $1,000 to $1,800 class will make 
14 to 16 miles per gallon of gas under ordinary condi- 
tions on a concrete road of moderate grades. At 22c. 


per gallon, the gasoline cost would be about 1.38c. to 
1.46c. per mile. 

The lighter cars average 20 to 30 miles per gallon of 
gas, which costs 0.73c. to 1.10c. per mile. A survey by 
National Automobile Chamber of Commerce covering 
17,000,000 cars owned in the United States in 1926 in- 
dicates that about 64 per cent of them were cars whose 
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list price was $800 or under. The proportion of heavy 
cars above the $1,800 class is very small. An average 
open road gasoline cost for all cars based on a conserva- 
tive average of the foregoing figures would be about 
1.28c. per car-mile. 

Lubrication—Oil consumption also should be con- 
sidered only for open road operation. The average 
modern car in fair condition uses 4 to 6 qt. of oil in the 
crankcase, plus an additional quart about every 200 miles, 
or, say, 8 qt. per 800 miles if changed every 800 miles. 
California prices range from $0.30 to $1.40 per gallon 
for various oils. A conservative average for the indi- 
vidual consumer would be about $1.10 per gallon, or 
0.28c. per car-mile. 

Most new cars will use only the amount required to 
refill the crankcase every 800 or 1,000 miles, or barely 
three-fourths of the amount allowed above. For future 
estimates, 0.21c. per car-mile is considered a sufficient 
allowance for lubrication under ordinary conditions. The 
item of greasing is too small to be considered. 

Tires—The usual assumption that tire costs vary di- 
rectly with mileage is an error. Wear resulting from rim 
cutting, under-pressure, punctures, wheels out of align- 
ment, running off pavement shoulders, bruises, skidding, 
exposure, etc., cannot be laid to highway distance. 

In Engineering Bulletins 16 and 17, “The Relation of 
Road Surface to Automobile Tire Wear,” published by 
the State College of Washington, experiments are de- 
scribed that indicate that tires will last about 40,000 miles 
on pavement. Mileages of 20,000 or more are not un- 
usual. The writer has averaged better than 15,000 miles 
on a combination of all kinds of roads, some very rough, 
and driving a car only about 7,000 miles a year. 

A set of four good high-pressure tires and tubes for 
a Ford car costs about $48. <A set of the best balloons 
for a Buick Master Six costs about $160. <A high aver- 
age between these extremes would be $100, which, with a 
life of 20,000 miles, would indicate a tire cost of 0.50c. 
per car-mile. This mileage is obtained, or exceeded, by 
taxicab companies, buses, etc., operating on pavement. 

Maintenance—The maintenance cost is the most vari- 
able item. It includes repairs due to rusting, accidents, 
faulty lubrication, excessive speed, painting, brake band 
renewals, etc., and therefore does not vary directly with 
highway mileage and is increased considerably by oper- 
ation in city traffic. In the absence of more adequate 
data, the item of 1.24c. per car-mile shown in the table 
can be assumed correct although it probably is high. 

Depreciation—The item of depreciation is mainly a 
time item. The resale value of a car is determined 
usually by its model and age. Obsolescence is a very 
important factor. A four-year-old car driven 20,000 
miles is worth no more on the market than a four-year- 
old car of the same type driven 50,000 miles. 

Considering the small ratio that the usual distance sav- 
ing would bear to the total car mileage, it would seem 
that the item of depreciation should not be considered 
ordinarily in figuring the value of distance. 

Time—Another item often used in arguments for road 
improvements is “time’’ saved or lost by distance. The 
general belief that time is always worth money is a 
popular fallacy, because the average passenger car driver 
is not producing in the economic setise, and would not 
produce more or less if he reached his destination a few 
minutes earlier or later. Usually, at best, it would be a 
matter of only slight convenience. Suburban and com- 
muting traffic is an exception to this general premise. 
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In the case of alternative routes involving long dis- 
tances of several miles, or more, the value of time saving 
should be considered as far as concerns business traffic, 
but care should be used to hold the consideration within 
the limits of fact, avoiding extra expense for some 
imaginary benefit. 

From the preceding count the distance cost items of 
the average passenger car can be tabulated as follows: 


Item Cents Per Mile 
Gasoline ‘ 1.28 
Lubrication 0.21 
Tires 0.50 
Maintenance 1.24 

Total 3.23 


These figures are based on fairly high prices and or- 
dinary operation, and are more conservative than the 


AVERAGE COSTS OF OPERATING MOTOR VEHICLES 





— —— Trucks ———————- -——Passenger Cars-—---——-~ 
Cents Per Cents Per 

Item Ton-Mile Item Vehicle-Mile 

Driver 2.29 Interest ) 1.24 

License 0.10 Insurance Time 0.31 

Garage. Time | 0.29 Garage 0. 83 

Interest { | 0.30 License } 0.59 

Insurance | 0.31 

Supervision.. | 0.52 3.81 2.% 

Gasoline 1.00 Gasoline ) 1.61 

Oil 10.12 Oil | | 0.31 

Tires Mileage ¢ 0.71 ‘Tires { Mileage ‘ 0.98 

Maintenance 0.99 Maintenance | 1.24 

Depreciation | 1.10 3.93 Depreciation | (3.16 7.39 
Total 7.74 10.27 


claims of manufacturers. The writer’s experience has 
been that his own costs have run lower. Increasing auto- 
mobile efficiencies will tend to reduce the items, or at 
least to offset any price rises. 

Considering the average trunk highway, it is believed 
that, in general, expenditures for highway distance re- 
duction may be premature or may represent economic 
waste if based on a capitalization of passenger car oper- 
ating costs assumed to exceed 3c. per car mile. 

Exceptional Cases—It must be noted that the preced- 
ing arguments are based on present-day average condi- 
tions with road speeds averaging from 30 to 40 miles 
per hour. Road speeds are increasing yearly, a fact tend- 
ing to increase cost of operation. On a certain propor- 
tion of the existing and proposed roads the location and 
alignment are such as to allow unlimited speeds. But 
there is a practical upper limit to automobile speeds 
determined by considerations of safety, economy, motor 
design, etc. The railroads of the country have found that 
70 miles per hour is about the practical limit for trains. 
Much higher speeds can be and have been used but have 
proved impracticable. It is believed that the upper limit 
of highway speed will be about 50 miles per hour. 

Almost ‘no data on such high-speed operation are in 
existence, but theoretical extension of various data curves 
would indicate that the figures in the preceding tabulation 
should be increased about 15 to 30 per cent for speeds of 
50 miles per hour. Therefore it seems that on projects 
involving unlimited road speeds passenger automobile 
operating costs may be assumed to range up to 4c. per 
mile, but care must be used to base the estimate on the 
average prevailing speed rather than the maximum 
speed. 

Preponderance of traffic in one direction, heavy grades 
or curvature, a large proportion of business or commut- 
ing traffic and.a number of extreme or unusual condi- 
tions ‘would modify the figures in the tabulation, which, 
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as shown, apply to ordinary roads with average traffic 
and ordinary profile and alignment. 

Truck Costs—Truck traffic conditions are very differ- 
ent. The table gives the average itemized cost per gross 
ton-mile for trucks based on observations of about 1,000 
trucks. As many of the arguments applied to passenger 
traffic will fit truck traffic, the mileage total of 3.93c. per 
ton-mile probably is too high. 

The time value effect of distance is tangible, especially 
as applied to drivers’ wages. Grades seriously affect 
truck costs, and shortening of grade distances is usually 
desirable. On most roads the proportion of trucks is 
small, but growing. Operating cost data are obtained 
more readily than in the case of passenger cars. Truck 
traffic should be analyzed carefully in each individual 
case, as freight traffic is analyzed on a railroad, with spe- 
cial attention to commodities hauled, type of trucks, meth- 
ods of hauling, grades, etc. In the absence of more 
extensive data, the table furnishes a valuable guide for 
estimating average truck costs, but each case is a problem 
in itself, and averages will not apply to trucks. 

Conclusion—It is suggested again that highway engi- 
neers have been too much inclined to base location esti- 
mates on assumptions rather than on facts. As far as 
the item of route distance is concerned, this article has 
attempted to present a brief outline of facts to be used 
as a foundation for estimates. It is a fact that the total 
over-all cost of operating a passenger car may well be 
6c. to 12c. per mile, more or less, but the highway engi- 
neer must divide and apportion this total to reach the 
proper solution of his location problems. 





Comparative Strength of Concrete 
Pavement Cured by Three Methods 


By Searcy B. Stack 
Bridge Engineer, State Highway Department, Augusta, Ga. 


ESTS were undertaken in 1927 on a concrete road 

18 ft. wide, 9 in. thick at the edges and 6 in. thick 
at the center, built with a metal center strip and dowel 
bars 4 ft. apart through the center joint. There were no 
constructed transverse joints. The only joints were at 
the ends of the days’ runs or where a shutdown of more 
than an hour was necessary. 

Three methods of curing the pavement were used— 
earth and water, surface application of calcium chloride, 
and surface application of sodium silicate. On all sec- 
tions the pavement was covered with damp burlap as 
soon at it could be placed without marring the surface. 
On the earth-and-water section the burlap was removed 
the following morning and the surface covered with 
about 2 in. of earth kept moist for ten days; the pave- 
ment was cleaned off at the end of fifteen to twenty days. 
On the calcium-chloride section the burlap was removed 
the following morning and the surface was covered with 
calcium chloride in flake form, using 24 lb. per square 
yard. On the sodium-silicate section the burlap was re- 
moved the following morning and the surface was 
treated with a solution of sodium silicate, using 1 Ib. of 
sodium silicate (42.5 Bé.) to each square yard. The 
silicate of soda was diluted with water, one part. of 
water being mixed with three parts of silicate of soda 
to facilitate covering the surface. 

After the pavement was from three to six months old 
30 cores were bored, ten from each section, at random 
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points along the sections. Four of the cores were 
damaged in boring or were faulty and were discarded. 
The cores were drilled with 54-in. shot core drill. Four 
cores from each section were sent to the U. S. Bureau 
of Public Roads for crushing test and the remaining 
cores were tested in the state highway laboratory. 

The concrete aggregates were quartz sand and rounded 
quartz gravel. The proportions were one part of cement 
to 54 parts of aggregate (a nominal 1:2:34 mix). The 
actual mix was approximately 1:1.8:3.7, correction 
being made for the bulking of the sand. The cement 
factor averaged 1.455 bbl. 

A separate crack survey or crack count was made of 
each section when the average age of the section was 
six months. In determining the average slab length the 
total length was divided by the number of cracks plus 
the number of joints. The results of the tests were: 


Averag, 
Slab 
Length, Cracks, Joints, Length 
Section Cured With Ft. No. No. Ft. 
Earth and water ; 5 6,318 72 9 78 
Calcium chloride. . . . 4 18,359 260 30 63.4 
Sodium silicate.................. 25,406 365 39 62.9 


It was the original intention to make the sections ap- 
proximately equal in length, but due to an abnormally 
dry spell in the late summer and early fall water was 
scarce and this plan was modified. Due to difference in 
length of sections and possible subgrade variations, too 
much importance cannot be placed on the difference in 


EFFECT ON COMPRESSIVE STRENGTH OF DIFFERENT METHODS 
OF CURING CONCRETE PAVEMENTS 
Bureau of Roads Georgia Highway Board 


Unit Unit, 

Height, Load, Height, ‘ 
In. Lb. In. 

Calcium Chloride 

6.8 3,965 6.87 4,188 

6.7 3,996 6.70 3,396 

6.7 3,060 6.75 3,530 

6.5 4,655 6.50 4,174 


Average unitload 3,919 Average unitload 3,825 
Average unit load of two above averages, 3,872 
Cured With Dirt and Water 


6.7 4,270 6.75 4,262 
6.5 4,895 6.13 3,714 
6.8 3,590 6.63 3,966 
6.6 4,045 6.75 4,085 

arte 6.25 3,864 


Average unitload 3,978 
Average unit load of two above averages, 4,089 
Cured With Sodium Silicate 


6.5 4,740 6.87 3,690 
6.0 3,811 6.13 4,322 
6.25 4,140 7.00 3,400 
6.0 3,485 5.75 3,987 


ste Same 6.25 3,442 
Average unitload 4,044 Average unit load 3,768 


Average unit load of two averages above, 3,906 


Remarks: All cores were tested at the age of 210 days. An 
average diameter of 5.35 in. was used in computing unit loaas. 


slab lengths. The average slab length on many projects 
in Georgia is just under 50 ft. 

A rough test has been made of the surface texture 
of the concrete on the different sections. A heavy weight 
was dragged a few hundred feet on each section and 
the amount of surface scoring was noted. Several small 
areas of each section were rubbed with a carborundum 
brick in an effort to determine a difference in the re- 
sistance to surface wear. So far as could be determined 
by these rough tests no difference in surface texture 
was noticeable. 

The pavement was laid by the Davis Construction 
Company, Atlanta, Ga., under supervision of the state 
highway department and the bureau of public roads. 
J. W. Lovell was resident engineer in direct charge of 
the work. 
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Bearing Walls Eliminate Columns 
in Apartment Building 


Ten-Story Earthquake-Resistant Concrete Structure 
Has Flush Walls Inside—No Outside 
Finish Used 


By Fetrx H. Spitzer 
Consulting Structural Engineer 
San Francisco, Calif. 


HIGH-CLASS apartment house, ten stories high, 

which has just been completed at Washington and 
Jones Sts., San Francisco, was designed so that the walls, 
of strongly reinforced concrete, would carry the loads to 
the foundation without wall columns. Another new fea- 
ture is that the forms and pouring were so planned that 
it was unnecessary for good appearance to plaster or 
face the structure with some other material; the only 
finish is a single coat of concrete paint. The design 
was worked out so as to make the structure highly 
resistant to earthquake shocks. 

The structure is 55x58 ft. in plan and has windows 
on all four sides, facing either streets or courts. Being 
nearly square in plan and having similar architectural 
treatment on all four faces, the structure forms a- tower. 
It is topped with a lantern housing a water tank. From 
the wall foundation, which is a continuous spread footing, 
a 14-in. wall which acts as a retaining wall below ground 
extends to the second floor. Beween the second and 
the tenth floors the wall is divided into piers 12 in. thick 
and not less than 3 ft. 2 in. wide, having wing walls 
10 in. thick in the second story and 8 in. thick above 
this level. In the tenth story, where special architec- 
tural treatment was used, the walls are 10 in. thick. 

The design was worked out with special regard to 
preserving the continuity of the wall piers, whose width 
extends between window jambs. Each pier was pro- 
portioned to carry its own wall load and its share of 
the floor load. Spandrel beams occupy the full height 
from the window head to the sill of the window next 
above and are of the same thickness as the pier wing 
walls. This gives a flush face on the inside of the walls, 
which are plumb from the third to the tenth floor. 

All walls are heavily reinforced with layers of vertical 
and horizontal steel at both faces, the reinforcing being 
12 in. or less on centers and tied together every 2 ft. 
with 4-in. wires. Additional reinforcing placed along the 
edges of all openings is made continuous in both direc- 
tions. This consists of three {-in. bars in the lower 
stories, reducing in number and size of bars with the 
rising height of the building. Except where it is hooked 
around corners and at ends, all the wall steel is straight. 

The structural design for the building was originally 
made in accordance with the building ordinances, which 
prescribe a wind load of 15 Ib. per sq.ft. and require 
a skeleton wall frame with 6-in. curtain walls. The 
design was then changed to the form described, by in- 
creasing the concrete thicknesses where necessary and 
adding an amount of wall and wall-column steel which 
doubled the total reinforcing originally provided. As the 
cost of the reinforcing amounted to only about $16,000, 
the addition due to this increase was proportionately 
small. In carrying out the structural design, the require- 
ments of the building ordinances regarding minimum 
dimensions of columns and column reinforcing were 
applied to the walls. 
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There was considerable saving in formwork, labor 
of laying out, plastering and other items, due to the 
absence of breaks at the inside face of the walls. More 
important, however, was the saving in floor space because 
the furring could be held close to the walls and did not 
have to be brought out to the face of projecting columns 
to produce flush wall surfaces in the rooms. 

The saving in the outside plaster coat was a material 
item. Although the building has gone through one rainy 
season, the minimum wall thickness of 8 in. with the 
two layers of reinforcing has proved so effective that 
not a single leak developed nor have hair cracks appeared. 

Design for Lateral Forces—The design was checked 
by an adaptation of the method developed by Van der 
May and Spitzer, described in Engineering News-Record, 
Jan. 19, 1928, p. 106, which is based primarily on the 
assumption that the floors are rigid planes and are rigidly 
connected to the columns and walls. 

Considering a section midway of the second story, 
the action of the horizontal loading is resisted by four 
distinctive groups of columns and piers—namely, (1) 
the four corner piers, angle shaped and 6 ft. high, which 
is the height of the window openings; (2) the eight wall 
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TEN-STORY APARTMENT BUILDING WITH NOVEL 
CONSTRUCTION FEATURES 


Exterior surface had no treatment, other than one coat of 
paint, after forms were stripped. Ship-lap forms were used 
with clamps having countersunk sockets. 
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piers parallel to the direction of the horizontal loads Se ee ae 
TABLE I 


and also 6 ft. high; (3) the eight wall piers normal 
to the direction of the horizontal loads and 10 ft. high, ' . ? ue . 7 . oe 
which is the clear height between floor slabs, and (4) oom session ‘ No. of Grow 
the twelve interior columns, averaging 20x20 in. in sec- Group Area, Load. Ib. © ob in +. in Each 3 7 
tion and 9 ft. high between beams. . a “se Ya, tn a ae: 7.520 
The total horizontal loading was assumed to be one- 2 S16 oo OS Ce mS 12,160 
fifteenth of the dead weight plus 10 Ib. per sq.ft. for 4 400 550 10 9 10,300 7 12 204 
live load, which amounts to 445,000 Ib. This*is the 
equivalent of 75 Ib. per sq.ft. of wind loading in north- 
south direction and 80 Ib. in east-west direction. penaecreian 
The cross-section of columns and piers was considered. : . . Gnieien, 
Although this may seem unusual, it must be remembered — G,oup No. "ie a ‘or Lb. per Ins 
that these calculations are made for the emergency of H 1 — In = i Total 
an earthquake, and also that the new joint committee ga? 42,000 34 150 295 
rules include the total area of the columns reinforced : ~—_— - " 94 
with longitudinal bars and separate lateral ties. 2 230 = 17 567 
oe Washington, | Street Since completion of the structural concrete for the 
Ke PS Ween 43'S . building, the designers attention was directed to the ; 
aR piper 1 ne | ie method of shear distribution developed by Dr. Naito of : 
% (er ml cui > t Japan and presented in his book, a translation of which : 
wall ty! into English is now in process of publication. In this b 
: ew method, Dr. Naito gives consideration to the deflection E 
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Fm q due to shear in the short columns. As there is no great 
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difference in the ratio ] + h® for the columns of groups 
1 and 2 compared with those of groups 3 and 4, applica- 4 
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PLAN SHOWING SUBSTITUTION OF WALL 
PIERS FOR COLUMNS 


The equations for shear and compression in any one Bs 
column (#) are: of 
Ns “ 
Shear, H» a Se cores In og . 28 F 
hy sel h, = Mae % 
h’ 8 
Compressive stress in bending due to lateral forces, 
fom Ee : 
7 ee ¥ 
In these equations the free heights h are in feet, —s. 
while widths ¢ are in inches. £8 
The necessary values required to calculate the unit hs 
shear and maximum compression are noted in Tables I -2'§ 
and II. The calculations are made for load in north- -~ 


14” Wal/ 


south direction. No calculations were made for loading 
in diagonal directions. Adding values of column 9 
in Table I, the following values are found: 


I 
=)" ie = 19,956 
445,000 
Fee a 
K = joo% = - ¥ 
William Edward Schirmer was architect for the build- 
ing; the writer co-operated with him in the structural de- Section Elevation 


sign. The general contractor was Charles W. Heyer, Jr. ELEVATION SHOWING TYPICAL WALL REINFORCING 
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Difficult Sewer Construction in Wet Ground 


Open and Sheeted Trench in Sand, Gravel and Muck With Never Less 
Than 20 Ft. of Groundwater Required Unusual 
Drainage and Pipelaying Devices 


By H. G. Wray 
City Engineer, South Bend, Ind. 


adjacent to a small lake required unusual methods 

of handling water in building a 44-mile sewer at 
South Bend, Ind. Complete emptying of the lake, 
50,000,000 to 60,000,000 gal., and deep sump and well- 
point pumping, 4,000 to 5,000 gal. a minute, barely kept 
the water down so that, with a pipe-laying shield and 
steel-sheeted trenches, construction could go ahead. Some 
of the devices employed were original and effective and, 
with a few of the design details which were special, they 
merit description. 

Sewer Structure—The sewer increases from 18 in. to 
96 in. Vitrified pipe was used for all diameters, including 
some 10,000 ft. of 6-in. services, up to 27-in., and precast 
concrete pipe was used for larger diameters. A typical 
section of concrete pipe in a concrete cradle om piles is 
shown by Fig. 1. This drawing also shows a double drop 
manhole which was employed on this sewer. In this 
design the straight lead into the manhole shaft is pri- 
marily for stormwater flow. It permits a straight-line 
construction on the local sewer and makes it possible to 
clean it easily and with little expense. Thus the structure 
serves as a manhole for both sewers. During dry weather 
the discharge of the local sewer will be carried into the 
trunk sewer by means of the drop. Another special de- 
tail was the submerged outlet structure shown by Fig. 2. 
The details are clearly shown by the drawing, and men- 
tion need be made only of the extension of the outlet 
50 ft. into the river and its flattened mouth designed to 
reduce visible nuisance and bad odors. It was, however, 


D=: trenching in water-bearing ground and 
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FIG. 1—SECTIONS OF SEWER AND DOUBLE 
DROP MANHOLE 


the construction of the sewer rather than the structure 
that afforded the main problem. 

Soil and Topography—With the exception of places 
where water, sand, quicksand, peat and muck were en- 
countered, the general character of the soil was sand and 
gravel, ranging from fine to coarse. The soil in the 
Beck’s Lake region (Fig. 5) was a soft, fine mud or 
muck. At such locations it was necessary to place wood 
sheeting in the bottom of the trench, remove the muck 
several feet below the grade line of the sewer and backfill 
with fine gravel to provide a firm bearing for sewer pipe. 
The contractor never had less than 20 ft. of groundwater. 
Difficult water conditions had to be met in several places, 
and they will be considered in order, following the map, 
Fig. 5. 

Sheeted Trenching—For 3,000 ft. on Elwood St. deep 
trenching was required which developed some interesting 
methods in sheeting bracing and the use of trench ma- 
chines. Here, although the contractor was permitted to 
occupy the full width of the roadway, an unbraced cut 
was impracticable and it was necessary to sheet and brace 
throughout and, as no storage space was available for 
excavated material, to backfill the trench over the 90-in. 
pipe as fast as the sewer was laid. Steel sheeting, 34 ft. 
long, was used for a cut approximately 29 ft. deep. 
Three steam cranes with pile hammers drove the sheeting. 
One also handled a clamshell for backfilling. About 900 
sheet piles, sufficient for 510 ft. of trench, were provided ; 
they were driven, pulled and moved ahead as the work 
advanced. 

Pulling the steel piles was slow and costly at first, as 
two reversible steam hammers did not produce sufficient 
lifting power. A pulling device was then designed by the 
contractor, consisting of a traveling tower 52 ft. high 
with a boiler and two-drum steam hoist and tackle rigged 
up with five sheave blocks and eleven cables. This device, 
in conjunction with one reversible steam hammer, devel- 
oped a lifting effort of 110,000 Ib. and rapidly removed 


_ the piles. 


The sheeted and braced trench is shown by Fig. 3. 
Excavation and backfilling were performed by a trench 
machine 100 ft. long on a 10-ft. gage track. The sewer 
pipes were lowered into place by a steam crane operating 
alongside the traveling frame. Quicksand was en- 
countered along Elwood Ave. Through this material 
and at other points where the soil was unstable, a concrete 
cradle was provided to protect the concrete pipe against 
the impact and heavy loading from backfill. 

Open Trench Construction—Most of the sewer, as 
indicated by Fig. 5, was in open trench. As thie location 
was in the Kankakee marsh lands, drainage was the prin- 
cipal problem. At one point the contractor provided a 
pump pit or sump, and at another he assembled equip- 
ment for draining a thirteen-acre lake adjacent to the line 
of trench. In excavating the sump, the first cut of 21 ft. 
was made with a 3-yd. dragline having a 100-hp. Diesel 
engine. From the 21-ft. level, 16-ft. lengths of inter- 
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ST. JOSEPH RIVER 








Longitudinal Section 


FIG. 2—SUBMERGED SEWER OUTLET WITH FLATTENED ORIFICE IN ST. JOSEPH RIVER 


locking steel sheeting were assembled in the form of a 
rectangle and driven with steam hammers to a full depth 
of 16 ft., where the water-bearing gravel was encountered 

Upon this sheeting was erected a timber frame or 
shaft, and three motor-driven submerged centrifugal 
pumps were installed, being suspended from the timber 
frame, as shown by Fig. 4. Two of these were 8-in. 
pumps with 50- and 30-hp. motors; the other was a 6-in. 
pump with a 30-hp. motor. Their discharge of about 
4,000 g.p.m. was delivered into a pond formed by a small 
earth dike, so that the sand would settle and only com- 
paratively clear water would be carried to an existing 
sewer system by the outlet pipe. The pumps were installed 
in August, 1927, and by January, 1928, had lowered the 
groundwater level about 8 ft. After this level had been 
lowered appreciably sewer operations were begun at this 





FIG. 3—TRENCH MACHINE ON 30-FT. TRENCH 
Trench 12 ft. wide with steel sheeting and traveling trestle 
for excavating and backfilline. Concrete pipe 90 in. in 

diameter handled by crane, 


point and extended south and westward through peat 
beds sometimes 20 ft. thick. 

With open-trench construction, work became impos- 
sible without further lowering the water level. Triple- 
lap wood sheeting 20 ft. long was driven in the open cut 
and well points 12 in. apart were located at both the 
15-ft. and 20-ft. levels, but failed to reduce the water 
level sufficiently. A sump was then formed by lowering 
a wooden box 8 ft. square and 14 ft. high. Below this 
box was driven a 15-ft. length of 48-in. steel tubing 
having 4-in. holes 4 in. c, to c. around its entire inner 
circumference for the full depth of the tube. This ar- 


FIG. 4—DRAINING WET GROUND FOR DEEP OPEN TRENCH 


Pump shaft rests on steel pile sump having its bottom 37 ft. 
below street level. Centrifugal pumps suspended by cables 
from the framework. 
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7 5 Draining a Lake—As the sewer line was close to 
E Beck’s Lake, which has an area of thirteen acres when 
full and contains 50 to 60 million gallons of water, it 
pe was considered desirable to drain this lake in advance in drums was extended to the middle of the lake and sub- 
: order to prevent seepage or flooding of the trench. A merged in a rectangular pit provided with screens to 
5 suction pipe supported on steel floats made from oil exclude fish. A 10-in. horizontal centrifugal pump with 
a 100-hp. motor was placed on shore and delivered the 
water into a 2,800-ft. discharge pipe leading to a sewer. 
Operating 24 hours per day and delivering 4,000 g.p.m., 
the pump drained the lake in nine days. The State De- 
partment of Conservation transferred the greater part of 
the fish to neighboring lakes. 

As the draining of this lake lowered the water level in 
the surrounding territory it materially aided the sewer 
work. When pumping was stopped, the lake began to 
fill again, and after a heavy rainfall in January it was 
above its original level. It is considered that a serious 
error was made by the contractor in discontinuing pump- 
ing entirely, as considerable delay resulted from the re- 
moval of this new and larger volume of water. For this 
second drainage operation the pump was mounted on a 
scow at the middle of the lake and the suction pipe. was 
dropped into the wooden sump box; the discharge line 
was supported by the floats which had previously carried 
the suction pipe. 

Through the marsh lands beyond this lake a consider- 
able amount of water was encountered, the sewer trench 
intercepting what was presumed to be an underground 
outlet for the lake. This spouted with great force for 
several hours, discharging approximately a 6-in. stream 
of water for a distance of more than 30 ft. across the 








H FIG. 6—DEEP OPEN CUT IN SAND AND GRAVEL trench. % 
Drag-line machine with 3-yd. bucket is excavating to grade Pipe-Laying Shield—In much of the open ditch work 
inside shield, and also lowers 80-in. pipe into place. é 2 . 
Another drag-line machine follows as a backfiller. a shield or steel box (Fig. 6) was used by the contractor 
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in the bottom of the ditch to keep the fine water-bearing 
sand from running in while the pipes were being laid. 
The shield, made of §-in. sheet steel, was 5 ft. in depth 
and approximately 9 ft. long. It was rectangular and 
varied in width according to the size of pipe for which 
it was used, each shield being 1 ft. wider than the 
outside diameter of the pipe. This permitted a 6-in. 
opening on each side of the pipe, which was blocked with 
timber. The shield was moved along the trench and 
lifted ahead by the excavating machine with a chain at- 
tachment. In most cases it was driven down into place 
with a steam hammer. 

Engineers and Contractors—In March, 1927, the con- 
tract was awarded to the J. J. Dunnegan Construction 
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Company, Shenandoah, Iowa. Its plan: includes 3-yd. 
and 2-yd. dragline excavators with 100-hp. and 75-hp. 
oil engines, three trench excavators, a trench machine, 
three backfillers, two concrete mixers of 21-cu.ft. capacity 
and seven cranes. Construction was commenced in 
April, 1927, and is to be completed in July, 1928. The 
estimated cost was $1,700,000, but the actual cost to the 
city will be somewhat less than the estimate. 

This trunk-sewer project was designed by the city 
engineering department, which is also supervising its 
construction. C. E. Williams, assistant engineer, is in 
charge of the field forces, under the direction of Ray- 
mond L. Pike, assistant city engineer in charge of sewers, 
South Bend, Ind. 





Spillway of Boyds Corners Dam to Be Lowered 


Precautionary Measure Adopted by New York City as Result of Safety Studies of Seven 
Old Dams in Croton Watershed 


TUDIES of the safety of seven impounding dams! }April, 1872. The dam is a masonry structure, built origi- 


built more than 25 years ago in the Croton water- 
shed have resulted inssteps being taken to lower by 15 ft 
the spillway of the Boyds Corner Dam, a masogry-faced 
concrete structure, backed with earth, put in use tn 1872 
having a maximum height of 78 ft., an extreme water 
depth of 60 ft. and impounding a little over 2,700 m.g. of 
water. The work has been started as an emergency 
measure by John J. Dietz, commissioner of water supply, 
on recommendation of William W. Brush, chief engineer 
of the department. The estimated cost is $50,000 to 
$100,000. The emergency contract for the work has been 
let to the Culsher Contracting Company, New York City. 

The dam was designed by George S. Greene. J. J. R. 
Croes was resident engineer. The dam was originally 
intended to have an overfall spillway in one end, but 
when near completion and after the change of control 
noted below, it was decided to back it with an earth fill, 
20 ft. wide on top, at the level of the masonry dam, with a 
slope of 24 to 1. This necessitated an independent spill- 
way, which was provided beyond one end of the dam, by 
a rough excavation in rock. The earth fill, it appears, 
was of pervious material, dumped from carts, with no 
rolling or compression other than by the carts and horses. 

Extracts from Mr. Brush’s report of July 23, to Com- 
missioner Dietz, follow : 


A check-up of the older dams on the Croton watershed is 
being made, to determine the adequacy of these structures, 
both as to their strength and the capacity of their spillways 
to safely discharge maximum flood flows. There is no ques- 
tion about the adequacy of the large masonry dams and 
spillways that have been constructed during the past 25 
years. In light of the present-day information as to the 
intensity of flood flows, such as occurred in Vermont last fall, 
it has seemed advisable to investigate those dams built prior 
to 1900, which, with the dates put in service, are: Boyds 
Corners, 1872; Middle Branch, 1878; East Branch, 1891; 
Bog Brook, 1891; West Branch, 1895; Amawalk, 1897; 
Titicus, 1893. 

The first dam to be investigated is the Boyds Corners dam, 
which was selected for prior investigation due to its unusual 
design, present condition and past history. This dam is 
located in the town of Kent, Putnam County, and was the 
first dam to be constructed in the Croton watershed after 
the completion of the old Croton dam. The construction 
was started in 1866, and the reservoir was first filled in 


nally to hold the water without any earth backing, but be- 
‘fore the dam was completed a large earth fill was placed on 
the upstream side of the dam, to increase the watertightness 
of the dam, as well as its stability. While the earth fill has 
undoubtedly reduced the leakage through the dam, such 
leakage has at all times been rather large. On the other 
hand, it is believed that the earth fill has increased the pres- 
sure against the masonry portion of the structure and de- 
creased, instead of increased, its stability. An analysis 
shows that the dam cannot be depended upon to safely with- 
stand the forces acting against it, due to the depth of water 
in the reservoir and the earth fill against the dam. The 
computations show that the spillway of the dam is inadequate 
to carry the maximum flood flow which might occur, and in 
an extreme flood the water would go over the top of the dam. 

In my opinion, this reservoir is an unsafe structure in its 
present condition, and it is essential that the depth of water 
in the reservoir be reduced by lowering the spillway and 
waste channel level, so that the maximum depth of water 
in the reservoir will in the future be approximately 15 ft. 
less than the present maximum. From the viewpoint of 
safety, this work should be accomplished during the present 
summer and fall, as the maximum flood flows are usually 
experienced in the late fall, winter or spring months. 

As a measure of precaution, on May 14 of this year in- 
structions were given to lower the water level in the reser- 
voir by opening the blowoff pipes, but on account of the 
unusually heavy rainfall, it is only within the last few days 





LOCATION OF BULGE IN DAM 


ele naar 


Oe cident Ve Eel 








August 2,1928 ENGINEERING 


that the reservoir level has fallen below the spillway level. 
The blowoff pipes are unable to discharge the quantity of 
water that is delivered into the reservoir at times of even 
moderaté flood flows. 

There is attached hereto a memorandum giving certain 
facts in relation to the construction of the Boyds Corners 
reservoir dam and showing the very slight effect that the 
lowering of the water in this reservoir would have on the 
available water from the Croton watershed. 


MEMORANDUM 


In 1866 the then Croton Aqueduct Board decided to build 
a reservoir at Boyds Corners on the West Branch of the 
Croton River, 23 miles from the old Croton dam, which, at 
that time, was the only dam in the Croton watershed. The 
dam was constructed of masonry, founded on rock and ex- 
tending to rock on each side of the valley. It has a maximum 
height of 78 ft., with a width at the top of 8.6 ft. and at the 
base of 57 ft. The length of the dam across the valley is 
670 ft. In 1870, when the dam was nearly completed, the 
control of the work was transferred to a Department of 
Public Works, which took the place of the earlier Croton 
Aqueduct Board. In the report of Edward H. Tracy, chief 
engineer of the Department of Public Works, dated April 
24, 1871, the following statement appears in reference to the 
Boyds Corners reservoir. [Some information already given 
is omitted here —-Ep1Tor] : 


“ 


ad The original design contemplated passing the floods 
over the top of the dam near its northern end. After a careful 
examination of the whole subject by this department, it was 
deemed unsafe to trust to this wall of masonry alone, and it was 
decided to build a substantial and watertight earth bank on the 
inner side of this wall and to cut a canal through the solid rock 
at the northern end of the dam of sufficient capacity to pass the 
water of floods around the dam, and allow it to flow over a natural 
rock surface into the river at some distance below the dam.” 


The earth bank was not watertight when the reservoir 
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OUTLINE SKETCH OF BOYDS CORNER DAM MASONRY 


Large stones were placed in the concrete .from bedrock up to, about 

the level of the natural bed of the’stream. After the: masonry 

section shown was nearly completed, it’ was decided:to place back 

of it an earth fill, with a 24 to Tf slope, 20 ft. wide at its top, which 
was level with the masonry. 
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was first filled, early in 1872, as shown by the leakage of 
water appearing on the downstream face of the masonry 
dam, and since that time this leakage has been constantly 
present, although varying somewhat in amount. About 30 
years ago a slight bulge or movement showed in the central 
part of the downstream face of the dam, but apparently since 
that time this bulge has not increased. The earth bank on 
the upstream side of the masonry dam is virtually saturated 
with water up to the height of water in the reservoir, and, 
in the judgment of the engineers of this bureau, the placing 
of the earth bank increased the thrust against the masonry 
portion of the dam and decreased its stability. Such a result 
was contrary to the intent of those responsible for placing 








DETAIL OF BULGE IN BOYDS CORNER DAM 
Surface is dry above and wet below bulge line. 


the earth bank, and at the time this dam was built engineers 
raised the question as to its safety due to the pressure 
exerted by the earth bank, as shown by a paper presented by 
J. J. R. Croes to the American Society of Civil Engineers, 
under date of Nov. 4, 1874. Mr. Croes was one of the engi- 
neers in charge of the construction work on this dam. [The 
paper appeared in Trans. Am.Soc.C.E., Vol. 3, pp. 338-86 
and was reprinted in Engineering News, April 8, 15 and 22, 
1876, pp. 114, 122 and 130.—Eprror. } 

As far as it can now be determined, no steps were taken 
either to strengthen the dam or to reduce the pressure on 
the dam during the 56 years that it has been in use up to 
May 14 of this year, when orders were given to lower the 
water in the reservoir by opening up the gates that con- 
trolled the flow through the two blowoff pipes that carried 
the water from the reservoir to the stream below the dam. 
The unusual rains that occurred since May 14 have made 
it impossible to lower the water level back of the dam, and on 
July 13 the reservoir was full to the level of the spillway. 
If the rainfall is reduced in the future, the reservoir level 
will be lowered to a point that represents a safe depth of 
water, approximately 15 ft. below the present spillway level, 
and maintained at this level so long as possible. This level 
in the reservoir cannot, however, be maintained when the 
heavier runoff comes in the fall and winter. 

The lowering of the water level of this reservoir will re- 
duce the present storage capacity of about 2,700 m.g. by 
about one-half, and such reduction in storage will reduce 
the reasonably dependable yield from the Croton watershed, 
during the long drought periods, by about one million gallons 
a day or about one-third of 1 per cent of its present estimated 
dependable yield. While the dam might he reinforced and 
strengthened at an expense of about $200,000, it does not 
seem desirable for the city of New York to expend this sum 
of money on such work in view of the extremely small addi- 
tional supply of water that would be secured thereby. While 
the lowering of the reservoir will temporarily expose rela- 
tively large areas that have previously been covered with 
water for the greater part of the time, these areas will be 
quickly covered with vegetation. The land immediately ad- 
jacent is owned by the city of New York. 
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Letters to the Editor 


A Forum for Discussion of Views of 
Engineers and Contractors 





Arc-Welded Water-Supply Lines 


Sir—We have been interested in the account appearing 
on p. 101 of your July 19 issue featuring the welded steel 
pipe line now being laid from the Provo Mountain reser- 
voir at Springfield, Mass. 

You are slightly in error, however, in the prefatory 
editorial note to this article, in which you state that this 
Springfield line is the second large arc-welded pipe line to 
be constructed, the first one being the 90-mile long Moke- 
lumne line in California. The attached double page reprint 
from your May 26, 1927, issue features the 60-in. arc-welded 
line fabricated by our associate, the Petroleum Iron Works 
Company, and laid by ourselves in Brooklyn for the Depart- 
ment of Water Supply, Gas and Electricity. But for the 
fact that this line is larger in diameter it is practically 
identical with the present Springfield line. 

While the construction of our Brooklyn line did not begin 
until after the Mokelumne line was started, it was in service, 
I believe, before the California line. 


Sharon, Pa., 


J. McDermott, 
July 24, 1928. 


Penstock PER Fic Company. 





Prevention of Scour Below Overfall Dams 


Sir—The article by G. Gale Dixon, “Studies on Preven- 
tion of Scour Below Overfall Dams,” in your issue of May 3 
illustrates a hydraulic jump occurring on the steep face of 
a dam with no backwater or other external force to account 
for it. The author also calculates that a hydraulic jump 
should occur as shown. 

It is impossible, under the conditions illustrated and de- 
scribed, for such a hydraulic jump to occur. 

When water flows in thin sheets on steep slopes, the fric- 
tion may in certain places exceed the channel slope, pro- 
ducing a series of waves that travel in approximately parallel 
lines downstream at right angles to the direction of flow. 
These waves, however, have nothing in common with the 
hydraulic jump, because the flow is all below critical depths. 

This phenomenon is not apparent in the case of the Will- 
wood dam cited by the author. J. C. STEVENs. 


Portland, Ore., 
June 13, 1928. 


Sir—Mr. Stevens’ letter points an error, but his attendant 
statement is confusing. 

The presence or absence of a hydraulic jump upon the 
face of the dam when discharging under shallow depth of 
overflow is not an essential element in the studies briefly 
outlined in the writer’s article; it is, however, a point of 
technical interest. 

The applicability of the Kutter formula to high-velocity 
flow at shallow depths rests upon very uncertain basis. The 
computations to estimate the friction of the falling sheet of 
water upon the face of the spillway in the writer’s studies 
were therefore made under assumptions designed to result 
in error on the side of safety for the practical problem in 
hand. For shallow depths of overflow, this procedure re- 
sulted in indicating a “friction slope” steeper than the 
“channel slope”’—in the terminology employed by Mr. 
Stevens—and suggested the necessity of occurrence of a 
hydraulic jump in order to stabilize the conditions of flow. 

On p. 698 of Engineering News-Record of May 3, 1928, 
the writer stated with reference to the friction loss estimated 
with n = 0.013 in the Kutter formula that: 

“It is interesting to note that on this basis of estimate a 
hydraulic jump should occur on the steeply sloping face of 
the spillway at a point about 17 ft. below the crest when 
discharging under a head of 1.3 ft.” 
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A recomputation with refinements adapted to the specific 
question shows that the foregoing statement is not true and 
destroys the basis for the writer’s tacit identification of the 
hydraulic jump as the cause of the “white water” which 
appears on the face of a spillway when discharging under 
such conditions. This sudden aeration of the water occurs 
at a substantially horizontal line on the face of smooth ogee 
overfall dams at distances below crest level which increase 
with the depth of overflow, until finally under heavy dis- 
charge it disappears altogether. It is to be observed on dams 
with profiles specially designed to avoid the formation of 
vacuum beneath the falling sheet under heavy discharge and 
with correspondingly less tendency toward vacuum to ex- 
plain the aeration when the dam is discharging under shallow 
depths. 

Mr. Stevens states: 

“When water flows in thin sheets upon steep slopes, the 
friction slope may exceed the channel slope . . . 

This statement seems to require enlargement or qualifica- 
tion; in view of the topic under discussion, it appears to 
accept the thought that it is possible for a thin sheet of 
water flowing at high velocity down the face of a smooth 
overfall dam to develop a “friction slope” steeper than the 
“channel slope.” 

Flow of water “in thin sheets on steep slopes” infers flow 
at the lower alternative stage, which is the condition obtain- 
ing on the face of an overfall dam. The only change of 
stage possible, therefore, is a positive hydraulic jump to the 
upper alternative stage. Continuation of flow with friction 
slope steeper than the channel slope would result in the 
water reaching its critical depth and the formation of a 
hydraulic jump, as happens in the case of discharge from an 
orifice into a uniform open channel. 


Youngstown, Ohio. 


G. GALE Drxon. 
June 28, 1928, 





The Acre-Foot Is Best Storage Unit 


Sir—Though the acre-foot is quite generally accepted as 
the unit of storage for power reservoirs, there are still 
some authors of engineering books and contributors to the 
technical press who seem loath to adopt it. Some reasons 
why the writer believes the acre-foot to be the most desirable 
unit are given in the following: 

1. At the outset the reservoir area is measured, purchased, 
and the clearing is paid for, on an acreage basis. 

The acre-foot is the most convenient unit in which to 
express the cost of a reservoir and to compare the cost of 
reservoir sites. 

3. The irrigation engineer will continue to use the acre- 
foot so long as the foot-pound-second system of units con- 
tinues in vogue; and it is desirable to use the same unit in 
both irrigation and power reports. 

4. The transition from second-feet per 24 hours to acre- 
feet storage, for all practical purposes, requires only a 
multiplication by two. 

5. One acre-foot of water falling 1 ft. will develop 1.024 
theoretical kilowatt-hours, or 1.373 theoretical horsepower- 
hours of power. Or 1 acre-ft. falling 1 ft. at 70 per cent 
efficiency will develop 0.717 kw.-hr., or, at 65 per cent 
efficiency, 0.666 kw.-hr. of power. 

Those having to do with hydro-electric power usually 
carry in mind (a) the capacity of the reservoir in thousands 
of acre-feet, (b) the power head in feet and (c) the value of 
power in mills per kilowatt-hour. Assuming 65 per cent 
over-all efficiency, we have this simple rule: Two-thirds 
the capacity of the reservoir in thousands of acre-feet, times 
the power head in feet, times the price per kilowatt-hour 
will give the annual return in dollars. By an additional 
step, also almost a mental one, it is possible to arrive at the 
capitalized value. 

Of interest to those dealing with pulp and paper projects, 
it happens that if we assume 70 per cent over-all efficiency 
and 80 hp. continuously as the power required to make a 
ton of news paper in 24 hours, then 1 acre-ft. falling 1 ft. 
will make 1 Ib. of newsprint. H. A. RAnps. 


Sultan, Wash., 
June 20, 1928. 
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News of the Week 





Request Permit for Toll Bridge 
Across Potomac 


An application for permission to con- 
struct a toll bridge across the Potomac 
River at Great Falls has been filed with 
the War Department by the Great Falls 
Bridge Company, a corporation formed 
by a number of business and _ profes- 
sional men of Washington, D. C., and 
vicinity. Funds have already been se- 
cured, and it is expected to begin con- 
struction work a short time after the 
granting of the permit. The bridge 
will be of steel and concrete and will 
cost about $1,000,000. A bill authorizing 
its construction, subject to the approval 
of the War Department, was passed at 
the last session of Congress. It is stated 
that the preliminary design has received 
the approval of the National Park and 
Planning Commission of Washington as 
being in harmony with the natural 
beauty of the falls, which was one of 
the aims of the engineer. 





Move for Standardization of 
Building Plans 


At a meeting of the Structural Engi- 
neers Society of New York held re- 
cently the following resolution was 
unanimously adopted: 

Whereas, it is the desire of the Struc- 
tural Steel Board of Trade to promote 
a better understanding among owners, 
architects and engineers so as to elimi- 
nate numerous losses and disputes aris- 
ing out of the uncertainties in plans and 
specifications submitted for estimating 
and contracting purposes, thus reducing 
the cost of errors and increasing the 
efficiency of production and erection of 
structural steel; and 

Whereas, the Structural Engineers of 
New York believe that it is desirable to 
further this condition; now therefore, 

Be It Resolved, that the Society of 
Structural Engineers do hereby make 
the following recommendations : 

1. That all plans be prepared accord- 
ing to the best engineering practice, 
showing all labor and material of the 
various classifications required and 
specifying the conditions under which 
the work is to be performed. 

2. That all plans shall show a com- 
plete design with sizes, sections and 
relative location of the various mem- 
bers, with floor levels, column centers 
and offsets figured, and shall also show 
the character of the work to be per- 
formed with sufficient dimensions to per- 
mit of the making of an accurate esti- 
mate. Plans to be made to scale not 
less than 4 in. to the foot and large 
enough to convey the information ade- 
quately. 

3. That wind bracing and special de- 
tails when required shall be shown in 
sufficient detail regarding rivets and 


construction to permit of an accurate 
estimate of the cost. 

4. That specifications shall definitely 
enumerate all the items to be included 
in the estimate, and, in all respects not 
covered by the specifications, the code 
of standard practice of the American 
Institute of Steel Construction shall 
govern. 

5. That inspection be called for in 
specifications under “Inspection.” That 
amount of money to be included be 
specified, and that the inspector be ap 
pointed by the engineer. 

The resolution was signed by F. A. 
Burdett, president, Laurence A. Ball, 
vice-president, and Elwyn E. Seelye, 
secretary of the Structural Engineers. 





Foreign Engineers Interested in 
Mississippi Problem 


Plans for the control of floods on the 
Mississippi are to be studied by engi- 
neers representing the Belgian Colonial 
Office, who are en route to this country 
for the purpose. The Belgian engineers 
hope to be able to apply some of the 
plans worked out on the Mississippi in 
connection with their efforts to control 
the Congo River. 

Assurances recently were given the 
Italian government that engineers from 
that country would be welcome to in- 
spect flood-control work now in prog- 
ress on the Mississippi, and would be 
given access to all engineering data 
which have been gathered in that con- 
nection. 


Queens Subway Tubes 
Holed Through 


The twin tunnels under the East 
River connecting Welfare [sland with 
the Borough of Queens, New York City, 
have been holed through six months 
ahead of schedule. The engineers esti 
mate that the other section of this new 
extension to New York’s subway sys 
tem, which will connect Welfare Island 
with Manhattan, will be completed be- 
fore the end of the year. Part of the 
tunnels under the main channel of the 
river lie above the normal river bed, 
and are protected by a heavy blanket of 
clay which has been dumped into place 
from barges. The men worked under 
a maximum air pressure of 35 Ib. and 
were limited to a two-hour shift. 





Stone & Webster Reorganizes 


The Stone & Webster Engineering 
Corporation has been organized to take 
over from Stone & Webster, Inc., its 
construction and engineering business 
and its interest in Ulen & Company. 
The new company has also acquired 
McClellan & Junkersfield, Inc., the con- 
struction division of the North Ameri- 
can Company. It has a capitalization 
of $9,500,000. G. O. Muhlfeld has been 
elected president. 

This change leaves Stone & Webster, 
Inc., free to devote its entire efforts to 
the ownership and management of pub- 
lic utility companies, in which field it 
has already achieved prominence. 





CIVIL ENGINEERS INSPECT MODEL OF NIAGARA FALLS 





During the recent convention of the 
American Society of Civil Engineers 
at Buffalo, N. Y., members were taken 
to Niagara Falls, N. Y., to see a 
demonstration of the effect of sub- 
merged weirs upon the flow over a 
model of the Falls. The model is in 


the grounds of the Niagara Falls 
Power Company. It is built to a hori- 
zontal scale of 1 to 100 and a vertical 
of 1 to 25. Distribution of the flow 
over the crest and the quantities are 
proportioned to those actually running 
over Niagara Falls. 
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Indiana Building Congress 
Formed 


An organization based on the building 
congresses now in existence in New 
York, Boston and a number of other 
cities has been recently formed in Indi- 
ana to act as a clearing house for the 
building industry and to harmonize the 
group activities of the Indiana Society 
of Architects, the Indiana chapter of 
the American Institute of Architects, 
the Associated Building Contractors of 
Indiana, the Indiana Engineering Soci- 
ety and a number of other organizations. 
As formed, the Indiana Building Con- 
gress represents about 36,000 men in 
the building industry of the state. Mer- 
ritt Harrison, Indianapolis architect, is 
president, Charles E. Kern is vice- 
president, William Smith treasurer, and 
J. H. Owens executive secretary. The 
board of directors consists of Merritt 
Harrison, Charles E. Kern, Emmett 
Hall, G. F. Watson and William Smith. 





Complaints Against Sewage- 
Works at Oklahoma City 


Unpleasant conditions along Deep 
Fork Creek, below the northern sewage- 
works at Oklahoma City, Okla., with 
resulting complaints and _ prospective 
suits, are reported as due to the fact 
that these works consist of Imhoff tanks 
only, without the trickling filters recom- 
mended by the engineers. This part of 
the original design was omitted owing 
to lack of funds, as the citizens’ com- 
mittee, under whose direction the plans 
were made in 1926, decided that noth- 
ing more than the tanks could be 
financed at tht time. Deep Fork Creek 





NEW KANSAS CITY WATER PURIFICATION WORKS ON THE MISSOURI RIVER 


At the new Kansas City water purifi- 
cation plant, raw water from the Mis- 
souri River is passed through three 
traveling screens of 3 in. mesh to four 
preliminary settling tanks (the large 
round tanks on the left of the picture) 
with a combined capacity of 16 m.g. 
These are equipped with Dorr clari- 
fiers. Lime and alum are then added in 
the two small tanks (upper left center) 
of 2 m.g. combined capacity. The 
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is a relatively small stream, with very 
slight flow in the summer, so there was 
no question as to the need for more com- 
plete treatment, and the use of chlorine 
as a supplementary treatment during 
very dry weather was suggested, but the 
engineers advised against this plan. The 
effluent from Imhoff tanks is not stable 
and the only remedy for present condi- 
tions lies in the installation of filters, as 
stated by C. E. Bretz, superintendent 
and engineer of the city water depart- 
ment. The works were designed by 
Pearse, Greenly & Hansen, consulting 
engineers, Chicago, and were described 
in Engineering News-Record of June 
16 and 23, 1927, pp. 978 and 1018. 





Shand Retires From P.R.R. 


A. C. Shand, assistant to the vice- 
president and for many years chief engi- 
rieer of the Pennsylvania Railroad, re- 
tired from active duty under the railroad 
pension regulations on Aug. 1. He be- 
gan work with the Pennsylvania in 1879 
on construction and relocation work 
near Connellsville, Pa. In 1884 he was 
made supervisor of the Altoona yard 
and five years later assistant engineer 
of maintenance of way. In 1905 Mr. 
Shand became assistant chief engineer 
and less than a year later chief engineer 
with jurisdiction over lines east of Pitts- 
burgh. On March 1, 1920, when the 
railroads were returned to _ private 
ownership, his responsibility was ex- 
tended to cover the entire Pennsylvania 
system. On Feb. 1, 1927, Mr. Shand 
was promoted to the newly created posi- 
tion of assistant to the vice-president 
and was assigned to special engineering 
duties in connection with the new Phila- 
delphia passenger station. 





water and chemicals enter at the top, 
tangentially, and leave at the center of 
the bottom. After coagulation in the 
five basins of 51 m.g. combined capac- 
ity, the water is filtered through 24 
rapid sand filters, and chlorine is fin- 
ally added. The large building in the 
foreground of the picture contains the 
filter plant and secondary pumping 
station. Immediately to the left is the 
chlorine building and two wash-water 
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Permit Issued for Tennessee 
River Power Project 


The Federal Power Commission, at a 
meeting on July 23 attended by Secre- 
tary Jardine and acting Secretary Fin- 
ney, authorized the issuance of a pre- 
liminary permit to the Mississippi 
Power Company covering a proposed 
development on the Tennessee River at 
Cooks Landing. By creating an effec- 
tive head of 41 ft. at that point, a reser- 
voir extending 63 miles upstream to the 
base of the Muscle Shoals dam would 
be created. This would flood out the 
existing government lock, dam and canal 
at Colbert Shoals. The initial installa- 
tion proposed is 100,000 hp., but plans 
provide for the ultimate installation of 
260,000 hp. As the recent report of the 
engineers on the Tennessee River indi- 
cates that the interests of navigation 
would be served best by locating the 
dam at Pickwick Landing, 11 miles far- 
ther downstream, the preliminary per- 
mit contains a condition under which 
the power company must submit a com- 
plete engineering, economic and finan- 
cial report on the Pickwick Landing 
site. 





Buffalo Bond Issue Sold 


Bonds to the amount of $8,550,000, 
the largest issue in the history of the 
city, have been sold by the city of Buf- 
falo, N. Y. Part of the proceeds will 
be used for public-works improvements, 
including $480,000 for water-works, 
$150,000 for new bridges, $468,000 for 
improvements in Buffalo harbor and the 
Buffalo River, $600,000 for pavements, 
$50,000 for a sewage-disposal study and 

200,000 for grade-crossing elimination. 


tanks. Other chemicals are housed in 
the building to the extreme left. The 
higher tank in the background is a 
pressure tank connected with the city 
water system. The treated water is 
_— through a tunnel underneath the 

issouri River to the pumping plant. 

The new plant, already in partial 
operation, will be increased in output 
as certain necessary changes in the old 
distribution system are completed, 
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New York to Have 67-Story 
Office Building 


Preliminary plans for the Reynolds 
Building, a 67-story office structure 808 
ft. high to be erected in the Grand Cen- 
tral district of New York City, have 
been announced, and it is stated that the 
financing of the $14,000,000 structure is 
practically completed. The site selected 
is on Lexington Ave. between 42d and 
43d Sts., and contains about 37,500 sq.ft. 
The building will contain 17,000 tons 
of steel and will have a rentable area of 
900,000 sq.ft. It will be of the modern 
setback style of architecture, although 
the tower will rise directly from the 
Lexington Ave. front to its full height, 
departing from the usual design. 





Municipal Problems to Be Studied 
by Institute 


A one-week course of intensive study 
of the problems of the modern munici- 
pality is to be held at the University of 
Southern California at Los Angeles 
Aug. 13 to 18. Among the subjects to 
be treated by expert speakers are city 
planning, municipal finance, traffic con- 
trol, public health, municipal engineer- 
ing, social welfare, legal problems, pub- 
lic institutions, recreation, park admin- 
istration and a number of others. The 
gathering, which is known as the Insti- 
tute of Municipal Administration, will 
be attended by mayors, city managers, 
commissioners and citizens interested in 
municipal affairs. 





Eufaula Toll Bridge Now Free 


The toll bridge over the South Cana- 
dian River near Eufaula, Okla., is now 
open to traffic without charge as a result 
of a court injunction restraining the 
bridge company from collecting tolls 
pending a final hearing and accounting. 
As explained in Engineering News- 
Record of July 19, 1928, page 111, a 
contract between the bridge company 
and the state provides for the recapture 
of the bridge after the tolls have 
amounted to a sum sufficient to pay the 
agreed purchase price of $194,000 over 
and above certain expenses. 


To Name Delegate to World 
Engineering Congress 

The American Railway Engineering 
Association, through its board of direc- 
tion, has accepted the invitation of the 
American Committee of the World En- 
gineering Congress to appoint an official 
delegate to attend the congress in Tokyo, 
Japan, in October, 1929. To co-operate 
with the American committee the presi- 
dent of the A.R.E.A., by direction of 
the board, has appointed a committee 
consisting of D. J. Brumley, chief engi- 
neer, Chicago Terminal improvements, 
Illinois Central Railroad, chairman; 
G. J. Ray, chief engineer, Delaware, 
Lackawanna & Western Railway, vice- 
chairman; J. M. R. Fairbairn, chief 
engineer, Canadian Pacific Railway; 
Earl Stimson, chief engineer of main- 
tenance, Baltimore & Ohio Railway; 
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and W. C. Cushing, engineer of stand- 
ards, Pennsylvania Railroad. W. D: 
Faucette and E. H. Fritch, president and 
secretary of the association, are ex- 
officio members of the committee. 





Contract Let for Government 
Hospital in Louisiana 


A general contract for the construc- 
tion of sixteen buildings, together with 
roads, walks, grading and drainage at 
Pineville, La., has been awarded by the 
U. S. Veterans’ Bureau to the N. P. 
Severin Company of Chicago for 
$1,027,675. The work is to be completed 
in 315 calendar days. Separate con- 
tracts will be let for the plumbing, heat- 
ing and electrical work, and for ele- 
vators, refrigerators and_ ice-making 
machinery, and a concrete chimney. The 
total cost of the veterans’ hospital will 
be approximately $2,500,000. 





Two Railways Seek Extensions 


Approval by the Interstate Com- 
merce Commission has been recently 
requested for two proposed railway ex- 
tensions. The St. Louis Southwestern 
(Cotton Belt) has applied for permis- 
sion to purchase outright three small 
independent roads in Missouri and 
Arkansas: the Gideon & North Island, 
the Deering Southwestern and the 
Blytheville, Leachville & Arkansas 
Southern. Approval of the plan will 
lead to the construction of an 18-mile 
connection between Gideon, Mo., and 
Deering, Mo., and an 11-mile connec- 
tion from Hornersville, Mo., to Leach- 
ville, Ark. 

The proposal of the Pittsburgh, Lis- 
bon & Western to build a new line con- 
necting Youngstown, Ohio, with the 
Ohio River was recommended for ap- 
proval to the commission by C. V. 
Burnside, assigned to investigate the 
project. The plan involves the building 
of 42 miles of new track ‘at an estimated 
cost of $5,026,853. 





Biloxi Bridge Contract Awarded 


Bids were opened on July 12 for the 
construction of a highway bridge 1.48 
miles long across Biloxi Bay, Miss. The 
contract has been awarded to the low 
bidder, the Fuller Construction Com- 
—_ of Memphis, Tenn., for $811,- 

46.37, based on the engineers’ estimate 
of quantities. The bridge will carry a 
20-ft. roadway and one sidewalk.- About 
55,000 concrete piles will be driven, the 
maximum length being 90 ft. 





Springfield Park Plan Killed 
by U. S. Opposition 

A plan to create a park along the 
Connecticut River in Springfield, Mass., 
and at the same time make possible 
enlargement of central station and rail- 
road facilities, was disapprove:! by the 
War Department on the ground that the 
proposed fill along the river bank would 
be an undue encroachment on the chan- 
nel and would increase the flood hazard. 


181 





Brief News 


Tue SimMesport Brince across the 
Atchafala River at Simmesport, La., 
will be dedicated on Aug. 5. The bridge, 
which was described in Engineering 
News-Record Oct. 6, 1927, p. 540, is a 
combined railroad and highway struc- 
ture built by the Louisiana Railway & 
Navigation Company. It was opened to 
railway traffic April 15 and to highway 
traffic June 27. 


Tue Acguisition of Honeoye Lake 
and the surrounding territory by the 
city of Rochester, N. Y., for water- 
supply purposes is being opposed by the 
board of supervisors of Onjfario County, 
although the State of New York has 
already granted permission to proceed 
with the project. 


Tue 21,600-Kw. Hypro - Evectric 
Station of the Northern States Power 
Company at Chippewa Falls, Minn., 
went on the line with full load June 15, 
24 months in advance of the date origi- 
nally scheduled for completion. 


Tue Quesec Harsor Boarp has is- 
sued a new loan of $8,000,000 to be 
used in making extensive improvements 
to the harbor and terminal facilities. 
The first part of the project to be un- 
dertaken will be a 2,000,000 bushel ad- 
dition to the grain elevator at that 
point. 


THE VILLAGE oF Massena, N. Y., 
will purchase the water-distributing 
system of the St. Lawrence Water Com- 
pany, including all water lines, mains 
and equipment within the village limits. 
The village will pay $185,000 for the 
system and is also planning an expendi- 
ture not exceeding $39,377 in enlarging 
and extending the water mains. The 
transaction will be financed by a bond 
issue to run for 30 years. 


ELECTRIFICATION of the suburban 
service of the Pennsylvania Railroad 
between Philadelphia and Wilmington 
is progressing rapidly, and it is expected 
that regular train service will be in- 
augurated in the fall. A recent test run 
near Wilmington was completely suc- 
cessful. 


A Comptete New PLant costing 
$2,500,000 and including 1,000 ft. of 
docks and bulkheads, rock storage bins 
of 125,000-ton capacity, a large group 
of steel and brick buildings, a power 
house, roads, and railway trackage will 
be built on the Indiana Harbor Canal, 
in East Chicago, by the United States 
Gypsum Company. A general contract 
for the work has been let to the Turner 
Construction Company, of Chicago, III. 


Tue Roosevett Brice across the 
Little Missouri River, 17 miles from 
Watford City, N. D., has been completed 
at a cost of $100,000. 


Founpation Work has been com- 
pleted and steel erection begun on the 
new twelve-story office building of the 
Northern States Power Company in 
Minneapolis, Minn. 
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Washington Notes 


By Pau. Wooron, Washington Correspondent 





Boulder Dam Commission Holds 
First Meeting — Flood-Control 
Progress—New Mooring Mast 


NE of the most important duties 
O of the Boulder Dam Commission 
is to form a conclusion as to the extent 
to which earthquakes constitute a prac- 
tical hazard to dams in the lower Colo- 
rado River. This opinion of W. J. 
Mead, professor of geology at Wis- 
consin State University and a member 
of the commission, was expressed after 
the initial meeting of the commission in 
Washington on July 30. 

Little was done at this meeting other 
than organization. Major Gen. William 
L. Sibert, retired, was chosen by his 
fellow members to be chairman. Charles 
P, Berkey, one of the geologists on the 
commission, was elected secretary. 
Offices for the use of the commissioners 
were made available in the Bureau of 
Reclamation. It is expected that the 
commission will leave Washington on 
Aug. 15 for Denver, where a further 
study of existing engineering data will 
be made. After that the commission 
will visit the dam site. It is then ex- 
pected that a further study will be made 
of records in Denver, after which the 
commission probably will return to 
Washington to formulate its con- 
clusions and write its report. 

Former Secretary Work, who ap- 
pointed the Boulder Dam Commission 
on instructions from Congress, in re- 
marks at the organization meeting in- 
dicated that he does not believe any 
further engineering study is necessary, 
but assured the members of the com- 
mission that officials of the department 
will be ready and willing to weigh any 
new evidence that the commission may 
unearth. The big question for the com- 
mission to decide, in Dr. Work’s 
opinion, is whether or not it is feasible 
to construct such a dam under physical 
conditions such as exist in Boulder 
Canyon. 

Roy O. ‘West, the new Secretary of 
the Interior, assured the commission at 
its public session that every facility and 
resource of the Interior Department 
would be at its disposal. There is no 
agency in the government more anxious 
to see the Boulder dam question solved, 
and solved properly, than the Interior 
Department. Secretary West suggested 
that Dr. Elwood Mead, the Commis- 
sioner of Reclamation, could be of 
great help to the members of the com- 
mission because of the complete grasp 
he has of problems involved in this out- 
standing project. 


To Push Levee Work 


Rapid progress on the flood-control 
program on the Mississippi River may 
be expected from this time forward, 
Major Gen. Edgar Jadwin, Chief of En- 
gineers, stated, on his return from a six 


weeks’ trip down the river with Carleton 
W. Sturtevant and Brig. Gen. Thomas 
H. Jackson, who constitute the two 
other members of the board of three set 
up by the flood-control act. 

For the purpose of studying those 
features of the engineering work in 
which the reports of the army engineers 
and the Mississippi River Commission 
are in conflict, the board held four 
formal hearings and a large number of 
informal conferences. The _ steno- 
graphic transcript of the testimony of 
nearly 100 witnesses covers more than 
600 typewritten pages. In addition, 
there are 600 pages of exhibits. 

Because of high water the work on 
the Mississippi has had to be curtailed 
to some extent during the early part of 
the summer. The stage of the river 
now is such that this work can go for- 
ward. General Jadwin explained that 
plant had been assembled at assigned 
points and all was in readiness at many 
places to begin work when the stage of 
the water would permit. Practically all 
levee contracts will have been let by 
Aug. 10. Some of the successful bid- 
ders will not be able to begin work until 
they have secured equipment, but those 
who were awarded the earlier contracts 
were able to begin operations in a re- 
markably short time after the bids were 
opened. 

Members of the board declined to 
speculate on the length of time that will 
be required to bring in their report. A 
great deal of study is involved and in 
some cases the results of surveys must 
be awaited. 


Mooring Mast Being Built 


A new type of mooring mast is being 
built by the Bureau of Yards and Docks 
of the Navy Department at Lakehurst. 
It is of the mobile, telescopic type, 
capable of serving the Los Angeles and 
also the new 6,000,000-cu.ft. airship now 
under construction. It is unique in that 
provision is made for moving it from 
place to place, and the mast itself can 
be telescoped to reduce the height 
above ground by approximately 30 ft. 

The mast will be of structural steel 
with a height, when extended, of 69 ft., 
which will eventually be increased to 
80 ft. to serve the 6,000,000-cu.ft. air- 
ship. Each of the three legs of the mast 
will be supported on a set of two cater- 
pillar wheels. The equipment will in- 
clude two 25-kw. direct-current gen- 
erators driven by gasoline engines which 
will furnish power for operating the 
winches, mast and movable platform, 
and for lighting. The mast will carry 
water and gasoline tanks for serving the 
airship. The weight of mast, wheels 
and equipment complete will be about 
100 tons. 

The mast will be moved by means of a 
tractor. A 20-ton tractor may be suffi- 
cient for this purpose, but extensive ex- 
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periments will be conducted upon com 
pletion of the mast to determine how 
much motive power will be required. A 
40-ton army tank is to be used for these 
experiments. 

As this is the first structure of thi: 
kind ever attempted, it is in the nature 
of an experiment. The telescopic fea- 
ture will permit bringing the airship to 
the ground level, the after part of the 
airship being supported on a wheel rest- 
ing on the ground, thus permitting the 
ship to rotate at will about the mast. 
This design may eliminate the necessity 
for mooring the ship at a height of ap- 
proximately 200 ft., as at present, and it 
is hoped will result in economy and ease 
of handling. Experiments will be 
carried on with the mast in taking the 
ships in and out of the hangar and it is 
hoped that this will greatly simplify this 
operation. 

The idea of building a mast of this 
kind was conceived by officers attached 
to the lighter-than-air service of the 
navy, while the detailed plans were de- 
veloped by the Bureau of Yards and 
Docks under the direction of Rear Ad- 
miral L. E. Gregory, Chief of Bureau. 
The estimated cost of the structure 
complete is approximately $60,000. 





Personal Notes 


Ropert Ripeway, chief engineer of 
the New York City Board of Transpor- 
tation, has been granted an indefinite 
leave of absence in order to take up his 
duties as member of the special board 
to investigate the possibilities of the 
Boulder dam project. John R. Slattery, 
deputy .chief engineer, is filling the post 
left vacant by Mr. Ridgway. 


Col. Grorce M. Horrman has been 
transferred from Fort DuPont, Dela- 
ware, to New York City for duty as 
district engineer. Colonel Hoffman is a 
former member of the Mississippi River 
Commission and was resident engineer 
of the Atlantic Division of the Panama 
Canal, in charge of the construction of 
the Gatun dam. 


Joun P. Donovan, who has been 
divisional engineer for the Colorado 
State Highway Department in the Den- 
ver district, has been advanced to the 
post of maintenance engineer. Exzir E. 
Montcomery has been placed in charge 
of the Denver district. Rosert Hic- 


GINS is now superintendent of mainte- 
nance. 


Joun C. Witson, for four years a 
construction engineer in the bridge de- 
partment of the division of highways 
of the State of California, has become 
associated with the bridge department 
of the State highway department at 
Austin, Tex. 


Major C. S. Riptey has been trans- 
ferred from the post of district engineer 
of the second San Francisco district to 
Fort DuPont, Delaware. Major E. H. 
Ropes, district engineer of the first San 
Francisco district, will assume the 
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supervision of the second district also. 
The district engineer of the second San 
Francisco district, in addition to super- 
vising improvements of the Sacramento 
River, acts as secretary and dispersing 
officer for the California Débris Com- 
mission, 


C. S. Stack is now with the Syra- 
cuse (N. Y.) Grade Crossing Commis- 
sion as assistant engineer in charge of 
field work. Until April of this year 
he was assistant engineer in charge of 
the preliminary survey for grade cross- 
ing elimination for the Delaware, 
Lackawanna & Western Railroad at 
Dover, N. J., and previously to that 
time was resident engineer for the At- 
lantic Coast Line in the construction of 
new lines in Florida. 


Water A. Perrce, of Madison, 
Wis., has been appointed manager of 
the Racine water department, a munic- 
ipally owned utility at Racine, Wis. 
Mr. Peirce has been in charge of the 
Nine Springs sewage-disposal project 
at Madison during the period of de- 
sign and construction, previous to 
which time he was engaged in private 
practice as sanitary engineer and as 
city engineer for several Wisconsin 
cities. 


J. W. Burt has been appointed divi- 
sion engineer of the Springfield division 
and the Indianapolis terminal of the 
Cleveland, Cincinnati, Chicago & St. 
Louis Railway, with offices at Indian- 
apolis, Ind. 


W. B. Hopnce is now division engi- 
neer of the Chicago division of the 
Cleveland, Cincinnati, Chicago & St. 
Louis Railway, with headquarters at 
Indianapolis, Ind. 


J. D. Hunter, of the engineering de- 
partment of the Colorado state highway 
commission, has been appointed city 
engineer of Carlsbad, N. M. 


R. N. BerryHiILt, acting city man- 
ager of Tulare, Calif., for several 
months, has been officially appointed to 
the position by the city council. 


Epwin A. INGHAM, formerly engaged 
in contracting work in the San Fran- 
cisco Bay region, has been appointed 
city manager and engineer of Coronado, 
Calif. 


Linpen V. FisHer has recently re- 
signed from the Kentucky State High- 
way Department to accept a position in 
the designing and engineering depart- 
ment of the Bethlehem Steel Company 
at Bethlehem, Pa. Mr. Fisher is a grad- 
uate of Pennsylvania State College and 
for the past two years has been a bridge 
designer with the Kentucky Highway 
department. Prior to that he was assist- 
ant contracting engineer with the Vir- 
ginia Bridge & Iron Company at Mem- 
phis, Tenn. 


Danie_ R. Gomez, who has been in 
Argentina as construction engineer for 
the Selden-Breck Construction Com- 
pany, of St. Louis, Mo., is now design- 
ing engineer for the Missouri State 
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Engineering Societies 


CALENDAR. 


ANNUAL MEBTINGS 


AMERICAN WATER WORKS ASSOCTA- 
TION, Central Section, Pittsburgh, Pa.; 
Annual Meeting, Huntington, W. Va., 
Aug. 23-24. 

NEW ENGLAND WATER WORKS ASSO- 
CIATION, Boston, Mass.; Annual Con- 
vention, Montreal, Canada, Sept. 18-21. 


AMERICAN SOCIETY FOR MUNICIPAL 
IMPROVEMENTS, St. Louis, Mo.; An- 
nual Convention, Detroit, Mich., Oct. 
22-28. 


AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, New York, N. Y.; Fall Meeting, 
San Diego, Calif., Oct. 3-5. 


THE JACKSONVILLE (FLA.) EnNGI- 
NEERS CLuB will hold an open meeting 
on Aug. 14, at which Judge Frank 
Upchurch, of St. Augustine, will speak 
on the city manager form of govern- 
ment. 





Highway Department, in Division 10, 
located in Sikeston. Mr. Gomez was 
previously with the Missouri Highway 
Department, and prior to that, after his 
graduation from the University of 
Texas, he was with the Cortez Oil Cor- 
poration doing general surveying and 
construction work in the oil fields of 
Tampico, Mexico. 


Grorce S. LeverinG, for seven years 
connected with the Consolidated Water 
Company, of Utica, N. Y., has recently 
been appointed engineer in charge of 
distribution in the Bureau of Water of 
Philadelphia, Pa. Mr. Levering in 1917 
was acting chief engineer of the Consoli- 
dated company in Utica. 


H. E. Bearp, acting chief engineer of 
the Kansas City, Mexico & Orient Rail- 
way, has been appointed chief engineer, 
with office at Wichita, Kan. 


Jostan F. Pinson, division engineer 
of the Chicago, Milwaukee, St. Paul & 
Pacific Railway, has been appointed 
assistant engineer of maintenance-of- 
way, with office at Seattle, Wash. 


W. G. Jens, formerly acting manager 
of the Pittsburgh office of the Byllesby 
Engineering & Management Corpora- 
tion, has been made manager of that 
office. 





Obituary 


Garrett Davis, a retired railroad 
engineer of long experience, residing at 
Kansas City, Mo., died recently while 
on a trip in Canada. Mr. Davis was 
born at Riverside, Iowa, in August, 
1855, and left school in 1873 to join a 
locating party on the Cincinnati South- 
ern Railway. He became assistant engi- 
neer on that road in 1875, and in 1877 
went to the Burlington, Cedar Rapids & 
Northern Railway (now a part of the 
Chicago, Rock Island & Pacific system) 
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as assistant engineer in charge of 12 
miles of construction. In 1878 he was 
made roadmaster and held this position 
until 1894, when he was appointed divi- 
sion engineer, and in 1899 became assist- 
ant chief engineer. With the change in 
ownership of the line he was appointed 
division engineer of the Chicago, Rock 
Island & Pacific Railway in 1902 and 
was then successively made division 
superintendent in 1906, division engi- 
neer in 1914, engineer on valuation work 
in 1915, locating engineer in 1918 and 
division engineer again in 1920. Mr. 
Davis retired from service in 1925. He 
was a member of the American Railway 
Engineering Association, the Western 
Society of Engineers and the Road- 
masters and Maintenance-of-Way Asso- 
ciation. 


Joun Cuester Raston, well-known 
consulting engineer and former city engi- 
neer of Spokane, Wash., died in that city 
on July 14 at the age of 64. Mr. Ralston 
began a varied engineering career with 
the U. S. Engineer Corps on the Mis- 
souri River in 1882, later being trans- 
ferred to harbor work near Washington, 
D. C. In 1888 he entered the engineer- 
ing department of the Union Pacific 
Railroad and was engaged in railway 
location and water-power development 
in various parts of the West. Later he 
was engineer on the steel erection of 
buildings, manufacturing plants and ele- 
vated railways in Chicago, including 
part of the original downtown loop of 
the Lake St. Elevated Railway. As a 
consulting engineer Mr. Ralston did 
much work in mining and irrigation, 
and acted for several years as president 
of the Pacific Coast Pipe Company. 
From 1907 to 1909 he was city engineer 
for Spokane, Wash., and supervised the 
construction of public improvements 
valued at more than $8,000,000. He was 
a member of the American Society of 
Civil Engineers, the American Institute 
of Mining and Metallurgical Engineers, 
the Spokane Engineering Society and 
the Seattle Engineering Society. 


Wituiam Evans Guy, 83, retired 
mining and civil engineer, died on July 
23 at Cooperstown, N. Y. After study- 
ing at Miami University, Princeton, 
Heidelberg, Paris, the Freiberg School 
of Mines and the Cincinnati School of 
Law Mr. Guy settled in the Middle 
West, where he organized and directed 
many manufacturing and railway enter- 
prises. He was connected at various 
times with the St. Louis & Eastern, the 
St. Louis, Peoria & Northern, the St. 
Louis Valley, and the St. Louis & Gulf 
railways, as well as the Madison Coal 
Company and a number of iron works. 
He was a veteran of the Civil War. 


Hans Detior Krey, widely known 
German hydraulic expert, died July 22 
at the age of 62. He had long been in 
charge of the government hydraulic 
laboratory in Charlottenburg, and for 
the past two years had been developing 
a new laboratory on a larger scale near 
Potsdam. Dr. Krey was noted for his 
ready co-operation with American en- 
gineering students in Germany. 
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Construction Equipment 
and Materials 


Contractor to Use Belt Conveyor 
on Hudson River Bridge Pier 


Concrete and concreting materials for 
the New York anchorage of the Hud- 
son River suspension bridge will be 
handled by belt conveyors, according to 
the Conveying Weigher Company, 
Passaic, N. J., which has been awarded 
the contract for the belt conveyors by 
Arthur McMullen, Inc., New York 
City contractor. The system will use 
approximately 1 mile of belting made 
by the Manhattan Rubber Company, 
also of Passaic. The plan to be followed 
is for barge delivery of material. Port- 
able conveyors will unload the sand, 
the gravel and bags of cement from the 
barges. The sand and gravel supply 
will be stored in bins at the dock, from 
which belt conveyors will carry them to 
the concrete mixers 1,000 ft. away. The 
cement bags will also be carried by belt 
conveyor up the inclined bank to storage 
near the concrete mixers. And finally 
the concrete will be delivered to the 
forms by belt conveyors. The belts are 
made of duck and rubber. The manu- 
facturers claim that the system will be 
more automatic than the one at the 
Wanaque dam in New Jersey, which it 
also designed. Among the other con- 
veying systems the Conveying Weigher 
Company has recently designed and sup- 
plied are those on the Conowingo dam 
on the Susquehanna River, and at the 
New Haven waterworks dam at North 
Branford, Conn. 





New Developments 





Small Power Crane Mounted on 
Industrial Tractor 


For handling loads which are too 
small to justify the installation of large 
crane units or which, by reason of their 
location, are not within reach of ordi- 
nary hoist service, Frederic H. Poor, 
Inc., 50 Church St., New York City, 
has developed a small crane mounted 








upon an industrial tractor. Power for 
lifting and swinging is obtained from 
the power take-off of the tractor. 

To provide stability and sturdiness, 
specially weighted wheels with” extra 
broad tires are employed on both the 
rear and the front. The frame consists 
of fabricated plate and channel sections, 
secured at the rear to the axle-housing 
and suspended at the front to compen- 
sate for irregularities in the floor or 
roadbed. Adjustable telescoping out- 
riggers are available if required: 

A self-locking worm-gear holds the 
load in suspension on the boom without 
the use of a friction brake. The full 
swing of the boom under load is ap- 
proximately 120 deg. either side of the 
forward position. All controls are within 
easy reach of the operator. On a side 
swing the crane has a capacity of 1,000 
Ib. at a radius of 6 ft. 3 in., and 1,800 Ib. 
at a radius of 5 ft. 6 in. On a forward 
swing the respective capacities at the 
above radii are 2,400 Ib. and 3,000 Ib. 





Three New Road Graders for 
Light and Medium Duty 


Three new road graders have re- 
cently been brought out by the Austin- 
Western Road Machinery Company, 
Chicago. Each model is regularly 
equipped with an 8-ft. blade, and two 
are light enough in weight to fall within 
the patrol grader class. The third is 
heavy enough to operate behind all but 
the most powerful tractors. 

Model No. 12 is the lightest of the 
group and can be handled by two horses 
on all kinds of work. The draft beams 
through which power is transmitted to 
the blade are 4 in. deep. A heavy 5-in. 
circle channel section forms the 41-in. 
diameter, while the connection between 
the ends of the circle is the heaviest 
8-in. channel section available. The 
spokes of the wheels are hot riveted into 
both the hubs and the rims, eliminating 
any possibility of their working loose. 
The removable sleeve between the axle 
and the wheel box forms the bearing 
and takes all the wear. The sleeve has 
a square opening so that 
when one side of the 
sleeve becomes worn, it 
can be turned to pre- 
sent a new surface to 
the box. With the ad- 
dition of a tight-fitting 
dust cap, the company 
believes it has developed 
the best plain bearing 
wheel possible. The 
No. 12 grader weighs 
from 1,200 to 1,350 Ib. 

-Model No. 22 is 
claimed to be the first 


with leaning wheels and 


patrol grader to be built. 
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telescopic rear axle. Its design and 
construction make it suitable for light 
grading as well as for patrol main- 
tenance. Although the wheels are 
regularly fitted with plain bearings, 
the manufacturers recommend Timken 
tapered roller bearings, which they 
are prepared to furnish when or- 
dered. Each rear wheel can be ex- 
tended 11 in. from the closed position 
and both wheels have a separate con- 
trol. It is said that six horses can 
handle the grader, although it is sturdy 
enough to work behind a light tractor. 
The grader weighs 2,200 lb. with horse 
hitch, 2,500 Ib. with the tractor hitch. 

Model 55 is a heavy duty grader built 
to work behind tractors of 40 hp. or 
less. Its arched frame is built exceed- 
ingly strong, and in addition is said to 
provide an unusual amount of blade 
clearance. The operator’s platform is 
only 21 in. from the ground. The 
frame can be shifted on the rear axle a 
distance of 30 in., while the axle can be 
pivoted as much as 20 deg. to resist the 
side pressure of the dirt on the blade. 
Both front and rear wheels have 6-in. 
concave tires. This grader is regularly 
fitted with Timken tapered roller bear- 
ings in all four wheels. The blade 
raising worms and worm gears are of 
cut steel running in grease in dustproof 
housings. The grader weighs 5,500 Ib. 

All models of graders are hot riveted 
throughout, which the manufacturer 
points out as an unusual improvement 
over bolted assemblies. 





Cast Steel Sleeve for Pipe Piles 
Watertight Without Calking 


A new driving sleeve for use in driv- 
ing or, jacking steel pipe piles has been 
developed by the Altmer Steel Products 
Company, and is being distributed in the 
United States and Canada by the Marine 
Metal & Supply Company, 167 South 





St., New York City. The outstanding 
feature of the sleeve is that it provides 
a watertight pile, the joints becoming 
tighter as the hammering and pounding 
from driving the pile expands the pipe 
into the sleeve. Pipes from 8 to 20 in. 
in diameter may be successfully driven 
by the use of these sleeves. 

The “bulb-lock” sleeve consists of a 
pair of vertical flanges or bands joined 
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by a horizontal diaphragm or anvil with 
concave and convex surfaces on the top 
and bottom respectively. The walls of 
the pipe enter the sleeve between these 
vertical flanges, and the ends of the pipe 
rest on the horizontal diaphragm. Dur- 
ing driving the ends of the pipe upset 
against the vertical bands and_ bed 
themselves into the concave and convex 
Horizontal 447 --Verticai 


diaphragm flanges 
fl, 
' 
J, 
Av 


‘Wall of pipe enters between bands 








surfaces of the diaphragm forming the 
watertight joint. It is claimed that with 
the use of these sleeves, pipe has been 
driven down to 60 ft. penetration with- 
out the use of any calking material, and 
found absolutely watertight. 





New Material-Hoisting Tower of 
Structural Steel 


A steel tower for use in hoisting 
building material and concrete has re- 
cently been developed by the Insley Mfg. 
Company, Indianapolis, Ind. The tower 
is made entirely of structural members, 
the corner posts being angles 6 ft. 8 in. 
long, and can be easily set by hand, the 
diagonals and horizontals being lighter 
angles held in place by one bolt at each 
end. It is said that no single piece of 
tower with the exception of the top 
sheave beam assembly weighs more than 
70 lb. This builder’s tower is made 
in two sizes for use with a two-wheel- 
barrow or three-wheelbarrow elevator. 
It is made as a single- or double-com- 
partment tower, and can be placed to 
any required height up to 600 it. For 
hoisting concrete, a detachable bucket is 
mounted on the material elevator plat- 
form and is dumped by a switch located 
on the tower hopper. All sheaves are 
of the roller-bearing type. 





Hydraulic Control Features 1-Yd. 
Gasoline Power Shovel 


The application of a hydraulic system 
of control for the main functions, crowd- 
ing, hoisting and traction, is an im- 
portant development in power shovel 
design that has been incorporated in a 
new l-yd. shovel manufactured by the 
Austin Machinery Corporation, Mus- 
kegon, Mich., and known as the ‘“Wol- 
verine” model. The shovel is inter- 
changeable for crane, clamshell, dragline 
and pull-shovel work. One type of hoist 
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is supplied for shovel work alone, while 
another type permits quick raising or 
lowering of the boom and is particularly 
adapted for crane service. The use ot 
the hydraulic system is claimed to result 
in easy control that gives longer life to 
the machinery as well as speed and un- 
tiring operation. 

In the hydraulic system, a triplex 
plunger pump circulates oil under a 
working pressure of 125 Ib. per sq.in., 
this pressure being maintained by an 
accumulator, both the pump and _ ac- 
cumulator being shown at the rear of 
the accompanying cross section illustra- 
tion. Three-way valves with single 
lever operation control the hydraulic 
rams which operate the clutches. The 





lever throw is short and it is claimed 
that the operator can feel the clutch 
action the same as with hand operation. 

Twin drums are used with a worm- 
driven gear drive mounted between. 
There are only two gears below the 
upper frame, and all gears are housed 
and operated in an oil bath. The 
crowd is gear and shaft driven. The 
clutches are lined with non-burn as- 
bestos metallic friction blocks. The 
crowd mechanism is mounted in a steel 
casting on the boom. The crowd con- 
trol permits raising the dipper above and 
beyond the end of the boom. The racks 
on the dipper stick are sectional and 
made of manganese steel. 

Both the lower and upper frame mem- 
bers of the machine are one-piece steel 
castings and structural steel members 
are used for the supporting platform. 
The ring gear is of the inside float- 
ing type, operating on spring-actuated 
plungers. On the crawlers a large oil 
reservoir at the hub of each idler roller 
provides lubrication over long periods. 
The crawlers are driven from the lower 
traction shaft by chain drive. <A 
6-cylinder 90-hp. Climax gasoline en- 
gine supplies the power. This engine 
is claimed to be the largest power unit 
supplied on a 1-yd. shovel. 





Manufacturers and 
Trade Associations 


CALENDAR 


ANNUAL MEETINGS 


TRACK SUPPLY ASSOCIATION, Chi- 
cago; annual exhibition and con- 
vention, Detroit, Sept. 18-20, 1928. 

CONCRETE REINFORCING STEEL 
INSTITUTE, Chicago; semi-annual 
meeting, Buckwood Inn, Shawnee-on- 
Delaware, Pa., October 1-3, 1928. 


ws 





New Publications 


Surveying Instruments —KERN Com- 
PANY, 136 Liberty St., New York, 
N. Y., has published a new folder PJ-1, 
giving an outline of its various types of 
surveying instruments. In addition to 
the new catalog, the company has fot 
distribution a reprint of a paper which 
W. R. Kern read before the Washington 
Society of Engineers entitled “What the 
Engineer Should Know About Survey- 
ing Instruments.” The booklet is illus- 
trated and gives such information as 
classifications, principles of construc 
tion, and types of materials and work 
manship which make first class instru 
ments. 


Bucket Loaders—Gerorce Hatss Mec. 
Company Inc., New York City, has 
published a new 7-page catalog No. 328 
describing its Model 16 bucket loader, 
with a capacity of one cu.yd. per minute. 
Complete specifications are given for 
the loader which is described as a 
medium-duty loader for stock pile serv 
ice. Equipment for the loader such as 
swivel chutes and volume and weight 
batching hoppers are also described. 


Bituminous Pavements — Barrett 
Company, New York City, has recently 
published a 50-page booklet entitled 
“Maintaining Roads With Tarvia.” By 
means of photographs and text the book- 
let takes up in order the use of Tarvia 
on gravel roads, macadam roads, con- 
crete pavements, wood block pavements, 
brick pavements, cobblestone pavements 
and stone block pavements. For each 
of these several methods of repair work 
are pointed out. In addition, informa- 
tion is given on methods of resurfacing, 
on the laying of Tarvia pavement and 
on the practice of widening other pave- 
ment with Tarvia shoulders. 


Mixers—JAEGER MACHINE Co., Co- 
lumbus, Ohic, has published a 40-page 
catalog No. T-28, describing its tilting- 
type mixers. Illustrations are given of 
the various models, and also of the im- 
portant machine details, such as water 
measuring tanks, special wheels, batch 
counters, drums and automatic skip 
shakers. 


Lubrication—Dort Lusrication Divt- 
sion, CarR FasTENER CoMPANy, Cam- 
bridge, Mass., devotes a 15-page catalog 
to the use of its lubricating system of 
guns and nipples for industrial machin- 
ery. The booklet contains illustrations 
and descriptions of the various types of 
guns and grease-fillers, and tables and 
illustrations of all types of nipples, 
elbows, bushings and other fittings. On 
one page is given a list of the various 
companies, both manufacturers and 
users, whose equipment is supplied with 
Dot lubricating systems. 


Car Dumpers—Roserts & SCHAEFER 
Company, Chicago, devotes a new bul- 
letin No. 103 to its rotary car dumpers. 
Illustrations and descriptions show the 
use of these car dumpers in mines and 
quarr’es. 
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The Business Side of Construction 





July Contracts 
6 Per Cent More 
Thana Year Ago 


HE July value of engineering con- 
struction contracts, 6 per cent 
greater than a year ago, pushes the total 
for the first seven months of 1928 over 
the two billion dollar mark, compared 
with one and three-quarter billions for 
the same period of 1927. This is an in- 
crease of 17 per cent and is reflected in 
both private and public work. The out- 
standing gain is in commercial and 
institutional building contracts, with $1,- 
126,000,000, compared with $895,000,000 
in 1927, and in road contracts, $325,- 
000,000, compared with $282,000,000 
last year. Industrial buildings, an im- 
portant indicator of business confidence, 
are 12 per cent ahead of last year. The 
figures for water-works and bridges are 
almost identical with those of 1927. 
Miscellaneous projects show a decline, 
as do sewers and excavations. The in- 
crease is most pronounced in the Middle 
Atlantic states, although there is sound 
growth also in the South and Middle 
West. Construction in New England is 
about the same as a year ago, while 
there is a slight falling off between the 
Mississippi and the Pacific Coast. 
The July figures are $256,000,000 in 
1928 and $241, 000,000 in 1927, The 





gain is principally in commercial build- 
ing, with waterworks, bridges and roads 
well ahead of July, 1927. Industrial 
buildings and sewers show a drop, which 
is rather pronounced in the case of con- 
tracts for unclassified projects. Geo- 
graphically the volume of lettings in 
July is distributed in the same propor- 
tion as for the seven months. The value 
of Canadian contracts is well above last 
year’s value for both July and the seven 
months. 

Value of residential contracts awarded 
for the first half of 1928 totaled $1,670,- 
000,000, which is a gain of $242,000,000 
over that period of 1927. 

New capital issues, including stock 
and bonds, less refunding bonds, total 
$2,914,000,000 for the first six months 
of 1928, compared with $2,815,000,000 
for the same period of 1927. This is the 
money that finances construction. As 
there is a lag of several months between 
financing and contract letting, it is sig- 
nificant that the whole gain in capital 
issues was in the second quarter. Both 
January and February were consider- 
ably under the figures for those months 
of 1927. The April-June, 1928, issues 
total $1,713,000,000, compared with $1,- 
374,000,000 a year ago—a gain of 25 
per cent. Thus it is reasonable to ex- 
pect, with this additional capital avail- 
able, that the lead in contract letting in 
1928 not only will be maintained in the 
third quarter but will actually be in- 
creased as well. 


August 2, 1928 


Only New Municipal Bond Issues 
Find Present Favor 


Municipal bond prices, as with bond 
prices generally, have been declining 
since the first of the year, the deprecia- 
tion amounting to about 5 per cent. 
Despite this tendency, however, most of 
the bonds awarded in the last few weeks 
have been disposed of readily. This does 
not mean that new issues are cordially 
received, but that they can be handled 
with less effort, or greater profit, than 
the old ones, which in certain cases have 
been shelved. This dullness is a natural 
reflection of the continual raising of the 
Federal Reserve rediscount rate. The 
average rate has increased from 3.58 in 
January to 4.48 in June, a matter of 25 
per cent. The raising of the New York 
rate from 44 per cent to 5 per cent on 
July 13 should mean a continuance of 
low bond prices, at least during the next 
few weeks. 

Municipal bond issues in the first half 
of 1928 are valued at $771,500,000, com- 
pared with $838,700,000 in the first half 
of 1927. The falling off has been en- 
tirely in the last two months of the half 
year, May and June when the drop 
was $101,600,000. 

That the market is not dead, however, 
is indicated by current activity. This 
week each of half dozen issues to be 
marketed will amount to $1,000,000 or 
more, the largest being the $2,500,000 
Nassau County (N. Y.) highway, hos- 
pital and buildings 44s. Cleveland 
School District offers $1,500,000 4s, and 
the city of Cleveland an issue of $1,879,- 
000 improvements. Houston School Dis- 
trict offers $1,047,000 bonds at interest 

















VALUE OF CONTRACTS BY SECTIONS IN THE UNITED STATES AND TOTAL FOR CANADA, JULY, 1928 
Thousands of dollars (-000 omitted) 
_New Middle Middle | West of United Jan. 1 to 

| England Atlantic South West Mississippi | Far West States Date, U.S, Canada 
ENMU. 5.5.5: ch anne kn cae eo $2,281 $1,156 $278 $807 $352 $4,967 vas oavigs 
ETP re 145 1,568 182 1,703 52 4,863 $105 
Bridges aaa sinal taki ca ua 3,515 906 409 2,546 561 6,884 500 
Excavations, drainage, etc........ 39 227 200 225 169 1,056 1,152 
Streets and roads................ 3,107 10,774 5,380 9,564 9,066 42,703 2,071 
Industrial buildings.............. 1,250 7,430 3,870 9,245 1,125 24,009 2,155 
Commercial buildings............ 6,496 94,317 2,112 26,935 17,627 157,964 8,682 
Federal government.............. 3 606 409 63 363 ee 2 SR Be Seca 
DO oss Senden aeeear acer 194 6,374 167 164 992 8,931 34 
SO, WOME vice anbes¥e nc aeasnsate 17,031 123,358 13,007 51,827 30,782 256,115 15,00: 
June, 1928...... F 19,316 91,129 17,565 109,171 54,088 323,354 12,4 
So Pare ‘ nal 22,007 . 78,092 21,990 43,806 42,047 240,650 5,849 
Year to date, 1928.......... es 138,818 766,994 140,301 499,889 296,039 | 188,010 | ........ 91,555 
ee eae 142,079 541,210 125,461 422,835 310,784 1,755,629 63,188 
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not to exceed 5 per cent, as part of the 
$4,000,000 issue authorized last May. 
On Aug. 7 Los Angeles sold $6,500, 000 
water and power plant bonds, of which 
$1,500,000 are 44s and the remainder will 
have a rate not exceeding 5 per cent. 
Rensselaer County, New York, receives 
bids Aug. 9 for a $485,000 highway 
issue, 5 per cent. Multnomah County, 
Oregon, which includes Portland. will 
be in the market Aug. 17 with an issue 
of $200,000 44s. 

The sale of $10,000,000 Chicago Sani- 
tary District twenty-year 4} per cent 
bonds has been set for Aug. 16. This 
will be the third financing done by the 
district this year; the last sale was an 
issue of $11,000,000 44s on May 3, 
which brought a price of 100.593, and 
the previous sale of like amount and 
interest was bid in at 101.07. The bonds 
are quoted at par in the open market. 

One of the high spots of last week 
was the purchase and sale in a single 
day of an issue of $1,100,000 Richmond 
44s with less than a point in price sepa- 
rating the first and last bids of the nine 
competing syndicates. 

In reading of these activities the state- 
ment made in the first paragraph must 
not be forgotten. The market for mu- 
nicipal bonds is unusually dull. Dealers 
are becoming increasingly reluctant to 
pay even current levels for new issues, 
and it is quite possible that some issues 
scheduled for award in the near future 
may fail to elicit bids because of the low 













NUMBERS 





Construction Cost and 
Volume Index Numbers 


Engineering News-Record Con- 
struction Cost Index Number is 
207.29, or only 0.64 point higher 
than July 1 and 1.79 higher than a 
year ago. 

The Construction Volume Index 
Number is 14 per cent less than tor 
June (the fourth highest month) 
but 6 per cent above the figure for 
July, 1927. 

Monthly figures for the years 
1927 and 1928 follow: 


E. N.-R. Cost Index E N.-R. Volume 
Index 


August, 1928 207.29 July, 1928 266 

July, 1928 206.65 June, 1928 308 

August, 1927 205.50 tz 1927 252 

Peak June, 1920 273.80 1927 (average) 263 

1927 (average) 206.24 1926 (average) 228 
ty13 (average)....... 100.00 


1927 






= 


187 


rate and the requirement that at least 
par be paid. 

In addition to summer dullness, not 
only in the municipal but in the general 
investment market also, and an apathy 
on the part of investors, high money 
rates make it burdensome for dealers to 
carry large inventories. Hence bids for 
new issues are at levels that will make 
the reoffering so attractive as to sell it 
immediately. This happened in the case 
of the recent State of Illinois sale. The 
size of the issue is a market factor, too. 
An issue of $1,000,000 or $2,000,000 
may easily be absorbed, whereas an 
issue six times that size might drag 
unless very attractively priced. 





No Strikes in Building Industry; 
Agreements Reached 


There were no strikes in July, nor 
were there any important wage con- 
troversies. In May there were eleven 
strikes, in June five, and in June, 1927, 
five. It will be interesting to see 
whether or not this unusual quiet por- 
tends any wage cuts. Although no in- 
dustry has cut wages recently, general 
employment and payroll figures show 
declines from last year of 5.4 and 6.9 
per cent. ? 

The five-day week in St. Louis is 
meeting with opposition from brick- 
layers, stone masons, steam fitters, hoist- 
ing engineers and building laborers. 
The objection is that the shorter week 
reduces working time by 124 per cent, 
or from 200 days to 175. All St. Louis 
crafts are on the five-day schedule. 
Union plumbers, who recently had their 
weekly earnings reduced $6 through the 
adoption of the five-day week, have re- 
ceived an increase of 50c. per day to 
$12.50, effective July 1, 1928. 

Important agreements reached during 
the last six weeks between employers 
and building trades mechanics are: 

Bricklayers and plasterers of Ashe- 
ville, N. C., accepted a wage reduction 
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885 tons is 3.7 per cent greater than for 
CURRENT BUILDING TRADES WAGE RATES PER HOUR 


the corresponding period of 1927. 


as en _ Strpeturel és Lumber prices have increased 

isting e ron mmon - . . ° 

Cities Bricklayers Carpenters Gaginewn Carriers Drivers Workers Labor steadily and generally since early spring. 
Atlanta...... $1. 25@1.40 $0.60@0.70 $0.60@1.00 $0.50  ...... $0.75@1.25 $0.25@.35 The movement at this time last year was 
Baltimore.... 11.624 1.00@1.10 1.00@1.37 1.00 $0.65 1.001. 25 35 sharply downward for both softwood 
Birmingham. . 1.50 1.00 1.25 sae Oe wewes 1.75 236 -s and hardwood. The long-term trend in 

i Boston....... 1.40 1.25 1.25 .79 1.15 1.373 ‘ 74 . ; : 

i Soecihiaiaal 1.50 1.375 1.373 924 1.373 1.374 45@. 69 all species is down. Cutting of soft- 

i —...... i 1.50 1.00@1.50 .90@.%} 1.50 1.50 wood at the rate of 300,000,000 ft. a 
Cleveland.... 1.62) 1.3743 1.374 . 874 1.10 1.50 87 week is safely ahead of sales. Yard 
ies. ccckes 1.674 1.124 1.25 .40@ .75 1.25 1.25 -35@.50 stocks are below normal. 

; ‘*) 1,50@1.62 1.25 -1.25@1.374 .87)@1.00_ ...... 1.25 -50@ 624 ee : : 
oe ; oi , 1.00@1. 25 o0@i_ 10 0 1.00@1.10 1.00@1.25 .50@.60 Cement prices are steady. Mills are 
Kansas City... 1.50 1.25 1.25 90 1.25 1.25  .35@.75 — producing 17,000,000 bbl. per month, the 
Los Angeles.. 1.25 1:00 1.00 1.125 .874 1.00 50 same rate as at this time last year. 
Minneapolis. . -25@1. 373 .873@.95 874 ey See 1.00 .45@ . 60 Shipments to dealers, a million barrels a 
Montreal 1.12 15 75 Po ‘ -50 ei 040 month ahead of production, thus reduc- 
New Orleans.. 1.50 .90 1.25 .80@1.00 1.2 .30@. : “Wo aia : : 
mere: Bt RBI LE MRAP Sng ml aoc, whic, are eter sen 
iladelphia.. .62 1.12 @1.25 1.02 .70@1.12 1.00 1.373@1.50 5@. 75 ees Best , ’* 

woe aa S07 vastettsoy tay $0” -40@.80 Brick prices are not expected to 
St. Louis 1.75 1. - 1.50@1.65 1.15@1.25 1.25 1.50 '45@.75 Change this summer. Unfilled orders at 
San Francisco 1.374 1.12) = 1.00@1. 123 87} 1.123 1.37}  50@ 60 yards are well ahead of shipments, with 
Seattle....... 1.50 1.124 1.25 1.00 1.12) 1.25 .70 








of $2 per day, and carpenters a decrease 
of $1, with the hope of stimulating local 
building. Present wages, therefore, 
are $9 for bricklayers and plasterers, 
and $7 for carpenters. 

Structural ironworkers’ wages in Bos- 
ton were advanced 12$c. per hour to 
$1.374.. Further changes are expected 
to come in other trades before Sept. 1. 

Carpenters of Buffalo have reached 
an agreement with employers to con- 
tinue the present scale until Oct. 1, at 
which time an advance of 50c. per day 
will go into effect. 

Striking ironworkers of Toronto re- 
turned after a dispute lasting nearly two 
months. The men have resumed work 
at the old rate of 90c., against demands 
for $1 and union recognition. 

The two building trades councils 
which formerly existed in New York 
City united July 1 to form one union of 
150,000 members. 

Hodecarriers and laborers of Bridge- 
port returned after a strike lasting two 
weeks. Their demanc¢ for higher wages 
will be arbitrated. 

Employment in the construction in- 
dustry continues to show unevenness. 


Higher Steel Cost Foreseen; 
Other Materials Steady 


Prices of the principal building ma- 
terials taken as a group show little 
change from last month’s levels, with 
the tendency slightly upward. Except 
for cement and steel, current quotations 
are below a year ago, although demand 
is 5 per cent greater. 

Steel prices tend upward. The prin- 
cipal makers are charging $1.90 to $2 
per 100 lb. Pittsburgh, on large lots, for 
fourth quarter delivery. Present sales, 
however, are usually at $1.85, the same 
price that prevailed throughout July. A 
year ago steel was selling at $1.80. 

An exceptionally active midsummer 
steel market is being supported mainly 
by demand for shapes, reinforcing bars, 
pipe, automotive and agricultural im- 
plement material. Buying of freight 
car material, on the other hand, is un- 
usually light. Both production and de- 
mand are increasing. Structural steel 
sales of 1,586,250 tons for the first six 
months of this year are 13.6 per cent 
heavier than for the corresponding 
period of 1927; ingot output of 24,792,- 


new orders 15 per cent smaller than at 
this time last year. The manufacturers 
report that brick demand for churches, 
schools, hospitals and other institutional 
buildings is ahead of last year. In Chi- 
cago, Detroit, Cleveland, New York and 
several other cities the call for brick in 
small residences is 15 to 25 per cent 
under that of a year ago. 

Continued heavy demand for building 
materials is foreseen in reports of rail- 
roads on freight car requirements. An 
increase over the third quarter last year 
is predicted by all regional advisory 
boards except those of the Ohio Valley 
and the Central West. 

The most important price advances 
are as follows: Cast-iron pipe, now at 
peak demand, $1 per ton at Birmingham 
mill; asphalt, 50c. per ton at Boston; 
asphalt felt, 25c. per 100 lb. at New 
York; the majority of lumber price 
changes are up. 

Declines were as follows: Heavy 
melting steel, scrap, to New York 
dealers, 50c. per ton; black steel sheets, 
5c.; and galvanized, 10c. per 100 Ib., 
Pittsburgh mill; lime, 25c. per ton at 
Denver ; linseed oil, 0.4c. per pound at 
Minneapolis, following the recent de- 
cline in the flaxseed market. 
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E. N.-R. Prices of Construction Materials 


Price advances since last month are indicated by heavy type; declines by ttalics 


PIG IRON—Per gross ton, f.0.b.: 


CINCINNATI 

Pe ee Get ZIG: Bi 6 kod dosdcenwecaccssuescuass $19.69 

I ie 54.040 od wo Medd agen 6 Obes deat dnaeeeeewe kus 20. 89 

No. 2 Southern Ohio (silicon 1. Ps kcaneks veeaacenseeaves 21.19 
NEW YORK, tidewater delivery 

Southern No. 2 (silicon 2. 25@2. 75)......cccccccccccce osececes ow ane 
BIRMINGHAM 

No. 2 Foundry (silicon 2. 25@2. 75)........seeeeeeee eccccccccccce 16.00 
PHILADELPHIA 

Washers Pa., Mo. 2% Gillen 2: 29O 2. 7D... 66 civcccccccccdsacceces 20.76 

Virginia No. 2 (silicon 2. BR SIE cai ncecn ads ccksateantdbacnens 27.17 

PE ade eseGh eds daes os oh 0s wheeids badewebssevecdeehsehseeee 19.76 
CHICAGO 

No. 2 Foundry Local (silicon 1. 75@2. 25)... 2... 2... cece cece cence 20. 00 

No. 2 Foundry Southern (silicon 2. 25@2.75)...........0cceeeeees 22.01 
PITTSBURGH, including freight charge ($1.76) from the Valley 

No. 2 Foundry Valley (silicon 1. 75@2. 25). ............ ccc ccecece 19. 26 

thier wa dutiig hid As ArS th MEER CORRAL Ua bh ae hEEeRbes 19. 26 

PI ioe Sac cia Bao oo a hs oh ok RS RE CON Ree Usa eens ouneae 21. 26 
SCRAP—The prices following are f.o.b. per ton paid by dealers: 

New York Chicago Birmingham 


Per Gross Ton Per Gross Ton Per Gross Ton 


$9.00@ $9.50 $12. 00@$13.00 601. compete. 2 
8.25@ 8.75* 13.00@ 13.50 9.00@ 


No. 1 railroad wrought... 
ee, ree 


No. | machinery cast. 12.50@ 14.00 15.00@ 15.50 12. 50@ 14 00 
Machine shop turnings. . 6.00@ 6.50 6.50@ 7.00 7.00@ 7.25 
Cast Borings.........0.. 6. —. a 50 9.00@ 9.50 7.25@ 7.50 
Railroad malleable...... . 12.50@ 13.00 10.25@ 10.75 
Re-rolling rails.......... 10. 0G 0. 50 14.50 15 00 10.25@ 10.75 


Re-laying rails, 56@60 lb. 
Heavy melting steel, No. 1 
Iron and steel pipe...... 


23.00@ 24.00 23.00@ 25.00 23.00@ 24.00 
9.00@ 9.85 12.50@ 13.00 9.50@ 10.00 
CT HRS ve vicndscicvess 8.50 





Railway Supplies 


STEEL RAILS—Per gross ton f.o.b. for large mill lots: 





Pitts- Birming- Chicago 
burgh ham 
Standard bessemer rails................ $43.00 $43.00 $43.00 
Standard openhearth rails......... aed 43.00 43.00 43.00 
Light rails, 25 to 45 Ib... ty arias 36.00 34@ 36 36@ 38 
Re-rolled rails. ... Bets eee .. 30@32 34@ 36 ; ; 


RBAILWAY TIES—For fair-sized orders, f. o. b., the following prices per tie hold: 


6In. x 8 In. 7 In. x 9In. 
by 8 Ft. by 84 Ft. 
Long-leaf sap pine, untreated. ....... $1.10 $1.30 
New York.... eee nee on a . 125 
—— uthern pine untreated........... 7 ; 
Birmingham. . Southern pine, creosoted. . . 1.60 1.75 
White —. 7 O_o 1.20 1.80 
St. Louis..... Red oak, creosoted.............-..- 1.50 2.30 
Sap pine or cypress, untreated. ..... 1.00 1.60 
ook? oak, = hearts nae eatceeas 2 i = 
: empty cell, creosoted.......... ° . 
Chicago oe SR ere 1.60 2.10 
Southernpine, creosoted. . . means ion" '.¢ . Hy 
. ouglas fir, green, untreated........ ‘ . 
San Francisco Douglas fir, empty cell, creosoted.. . . 1.73 2.32 


TRACK SUPPLIES—Per 100 Ib. f.0.b. Pittsburgh mill for large mill lots to- 
gether with warehouse prices at other places named: 


St. San Birming- 





: Pittsburgh Chicago Louis Francisco ham 

Standard spikes, \%-in. 

and larger.......... $2. 80 $3.55 $3.65 $3.85 $3.00 
Track bolts........... 3. 80 4.55 ° 4.65 5.35 3.90 
Standard ane angle 

bars, splice bars or 

fish plates Bahn wales 2.75 3.40 4.25 4.25 3.00 
be eee 2.15 2. 15* oe. sakae- "dined 

*At Chicago mills in carloads. 

Pipe 


WROUGHT STEEL AND IRON - PIPE—The following discounts from list 
are for large mill lots at Pittsburgh mill: 


BUTT WELD 
Steel Iron 
Inches Black Galv. Inches Black Galv. 

Ste Bucs cade” 504 POR Tics cnccnes 30 13 

LAP WELD 
Bie tandecwseseks 55 4 Sivtincrekeryeds 23 7 
ES ar 59 47 Cicttiehice vache 26 3) 
POEM. ccckgaes 4 WO Gini ka ce e0ad 28 13 
Wie BO ccsccts ae 43 Pe Wek es cee cas 26 iW 
UMN Gls 6.4 ss406 53 404 

BUTT WELD, EXTRA STRONG, PLAIN ENDS 

PA Mi avcvde vans 60 494 SR cvidcdess 30 14 
2 to 3 ccukeeckwes 61 504 


LAP WELD, EXTRA STRONG, PLAIN ENDS 


Meee oe aa iG ae 42} Minha tie itinled 23 4 
ee 464 an te 4... 29 5 
44 to 6 +. <a 454 44 to 6. 28 14 
Teenie 394 7 and 8 haw 21 7 
9 and 10...... 45 325 PW Ehicecncue 2 
Shand 02...:.. 314 


WROUGHT-STEEL PIPE—On deliveries from warehouses at the places named 
the following discounts from list hold for standard steel pipe 





— ~~ —-Blaek- ————- — ---—~ 
New York Chicago St. Louis 
1 to 3 in. butt welded............. 50°; 54% 49° 
23 to 6 in. lap welded............ ; 45% 21% 40% 
— — ——-~—Galvanized -——- ——~ 
New York Chicago St. Louis 
1 to 3 in. butt welded....... aa was 36% 41% 36% 
23 to 6 in. lap welded.............. 32% 38% 33% 
WROUGHT STEEL PIPE LIST 
List Price ———Diameter in Inches-—— Thickness 
Size, Inches per Foot External Internal Inches 
1 $0.17 315 1.049 133 
4 . 23 66 1.38 14 
ik ‘274 19 161 145 
2 37 2.375 2.067 154 
23 . 584 2. 875 2. 469 203 
3 . 763 3.5 3. 068 216 
34 .92 4.0 3.548 226 
4 1.09 4.5 4.026 237 
4 1.27 5.0 4. 506 ‘247 
5 1.48 5. 563 5.047 . 258 
6 1.92 6.625 6.065 . 28 
7 2.38 7.625 7.022 301 
8 2.50 8.625 8.071 ane 
8 2.88 8.625 7.981 .322 
9 3.45 9.625 8.941 .342 
10 3.20 10.750 10.192 .279 
10 3.50 10.750 10. 136 . 307 
10 4.12 10.750 10.020 365 
i 4.63 11.750 11.000 .375 
12 4.50 12.750 12.090 . 330 
12 5.07 12.750 12.000 .375 


CAST-IRON PIPE—Prices per net ton for bell and spigot pipe, Class B and 
heavier, f. o b., in large mill lots: 


Birmingham Burlington, N. J. New York 


PixitenkhaGcenadbeaweadsk $37. 00 $40.00 $42 60 
© i COMI ci cidcastncs ces 34 00 37.00 39. 60 
Pittsburgh Chicago St. Louis San Francisco 
SR aasee nays $45 50 $45. 20@$46. 20 $42.60 $47.00 
6 in. and over.. 42.50 42. 20@43.20 39.60 44.00 
Gas pipe and Class “A,” $3.00 per ton extra. 
CLAY DRAIN TILE—Prices are delivered per 1,000 lin.ft.: 
Bir- San 
Size, In New York St. Louis mingham Francisco Dallas 
Winctskenkexa $45.00 $50.00 ON ee wae 
Pe ceoessuuss 56. 00 50.00 56.00 $67.50 $73.00 
BT edicce |. eheaa 85.00 80.00 86.25 110.00 
Giri + hnlew 6 90.00 85.00 105. 00 112.50 118.00 
aah naka ei 150. 00 195.00 175.00 175.00 150.00 


SEWER PIPE—Prices are delivered in cents per foot for standard pipe; 6, 8 
and 12-in. single strength and 18, 24, 30 and 36-in. double strength: 


6-In. 8-In. 12-In. 18In. 24-In. 30-In. 36-In. 
Atlanta......... $0.20 $0.26) $0.44) ‘ “. 70 ; 
Baltimore. ...... 16 .24 46 53 . 6.59 
Birmingham. .... . 135 .2215 4015 $1. 4625 2 665 ° 90 5.06 
SRR OS 15 a i 1.20 81.85 3.00 5.50 
Cincinnati....... . 135 21 405 ma tt. 2.16 4.8175 
Chicago......... 16 . 28 54 1.25 San. «saves cocece 
Easier 4.< . 256 .42 .794 1.70 3.00 
ee .161 2g $15 a SS Soresina 
SS ae .18 . 28 Boe) a ee 
Kansas City 21 29 Sa ; 1.90 ees vee 
Los Angeles 21 27 486 Bs acts ale aets 
pS RPS .45 ye ees 2.60 ole 4 
Minneapolis (f.o.b.) .1575 .25 45 85 1.80 3.75 4.94 
New Orleans.... . . 195 ae . ws we a: oe 
New York... .20 .32 .61 1.50 2.70 = ta 7.91 
Philadelphia (f.0.b.) . 117 . 182 351 1.025 1.845 3.60 5.6375 
ztebaeeh (f.0.b.) 0945 . 147 . 2835 .90 1.62 3.024 4.8175 

t.-Lowie........ .1645 .26 -468 1.092 1.872 3.65 4.80 

Sen Francisco. . 21 .30 . 54 1.32 2.%6 3.60 
| eee .22 .30 ae La Uae 3.60 


Road and Paving Materials 





ROAD OILS—Price per gol. in tank cars, 8,000 gal. minimum, f.o.b., at places 


named 

New York, res (at terminal).. $0.0625 @$0.075 
New bas ay 5 B60% a8 Ms Kééuccacdats (at terminal). . ~ 0625 .072 
St. itis cas d4cadscek en eka enseee .0418 
ee mm cs" 32 sce resk testes 0407 
Birmin 30% Es J ccdbceindeenadudenies -0525 
Birmingham, 50@60% asphalt.. SPOOF haguvewies .0475 
Dallas, 4 TAS) ts ets Can eon €n 405i hae 66 061 


Dallas, SUNDER oe occ ob ce Cenc iociecdcene 06 
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ASPHALT—Price per ton in packages (350-lb. bbls. or 425-lb. drums) and in 
bulk in carload lots, f.o.b. points listed: 


Package Bulk 

OUR inte Siw ae knw Keine he Ee $24.50 $16.50 
IES Si ads. bays sch ss up ene ban ye mnees 24 50 19.00 
I CN i eet. Fhe vamdnneseeenb aed oben 24.50 21.30 
San Francisco, (f.0.b. refinery, Oleum, Calif.)............ 18.00 12.00 
Dallas (Texas) ; 26.00 lid 

Seattle, (“D” grade, California, f.o.b Richmond refinery) . 19.50 13.50 
Denver (C Rr FE on wr eae Se ee eee ae «see 
Minneapolis, (Stanolind, f.0.b. Twin Cities)............ 28.10 22.10 
i TOI i os a ow a wale Wl RRS 23 50 19.50 
Baltimore (Standard Oil, f.0.b. Tefinery isés ahi peaeewees 21.75 17.75 
Montreal (Imperial) Shin eign Sroka eked ae 28.00 21.50 
sak. sicy Chink bein kee Mase ewe 22.60 18. 40 
i ohn s Dos aa pam akae he Was REA 24.00 19.00 
Cn EN SDN)... ovo a0 chee ide wns ue sseee DeEE 11.65 
RP rr ere eee oe sce owaia 
SE SO eer ee ee) ae 
Philadelphia (Mexican) Ri Sid kek Sec oid ui Sse ee 20. 00 18.00 
Kansas City, Mo. (Texas). f 27.00 25.00 
Los Angeles (‘‘D"’ Grade, Calfornia, f.o.b. El ‘Segundo) . 18.00 12.00 
Birtaingham (Mexican) Eiithre sows Riba wipe See 27.00 21.00 
er ID CIID So o-dis ap we bicminesnVivierwerews 20.00 17.00 


NOTE—Barrels or drums are o tional i in most cities. About 6 bbls. to the 
ton, and from 4 to 5 drums; 200 to 300 gal. to the ton. Drums used in New York. 


PAVING STONE—Prices, f.0.b., 


blocks 
New York, Grade 1, 30 blocks per sq.yd 


in carloads or cargo lots for 5-in. granite 


$150.00 per M. 








San Francisco, Basalt block, 4x7x8. . an 70.00 per M. 
Chicago... neem 3. 25@ 3. 60 per sq.yd. 
EL acs < np sacs s es . 135. 00 per M. 
Atlanta..... . 2.50 per sq.yd. 
Detroit 3.00 per sq.yd. 
Baltimore 3.00 per sq.yd. 
Montreal ° 104.75 per M. 
New Orleans, 4x8x4.. 2.75 per sq.yd 
Cincinnati..... 110.00 per M. 
St. Louis 3.30@ 3.40 per sq.yd 
Kansas City 3.50 per sq.yd 
Philadelphia hk we reraca eek Sake cd 3.90@ 4.25 per sq.yd 
SalammaCNa MAMIE. « 5.5.65 o.6 2a nesurs o0cace creases 2.74 per sq.yd 
FLAGGING—Prices in fair-sized quantities, alongside dock: 
| eeene 4ft ry aera $0. 3 per ~~ 

—— Manhattan, ee , per sq.ft. 

New York.........--.+- } Queens, 5 ft. wide............. . 26 per sq.ft. 


| 6x24-in. cross-walk............ 1. 30 per lin.ft. 


CURBING— New York: Bluestone, f.o.b. barge, New York, 5x16 in., rough, 
90c. per lin.ft., cutting charges extra. 

St Louis: Class ‘‘B"” straight, delivered, 5x16 in., 80c. per lin.ft.; roundings, 
$1.15 per lin.ft. 

Birmingham: Limestone, 5x!8-in., f.o.b., $1.05 per lin.ft. 


WOOD-BLOCK PAVING— Prices f.0.b. in carloads: 


Sizeof Block Treatment Per Sq.Yd. 
New York..... exe 3 16 $2. 40 
New York... : 34 16 2.70 
Boston 34 18 2.40 
Boston. . + 18 2.75 
Chicago . 34 16 2.10 
Chicago = 16 225 
St. Louis 34 16 2.20 
St. Louis ; 4 16 2. 50 
Minneapolis... 34 16 2.50 
Atlanta 34 16 2.00 
New Orleans... 34 16 2.30 
New Orleans - 16 2.40 
Dallas ~ 18 3.90 
Montreal 3 16 4.50 
Detroit 34 16 1.94 
Cincinnati. .... 34 16 2.35 
Pins ccna ee anda k wad oe ei 34 16 3.85 








Construction Materials 


SAND AND GRAVEL—Prices are per cu.yd. delivered. Weight of sand, 1} 
tons per cu.yd.; gravel, 1} tons per cu.yd. unless otherwise specified in pounds. 


——~—Gravel ——— Sand 
i In. In. 
2. ere, ee $3. 25@ $3.50 $3.25@$3.50 $2: mee. 25 
CER aA onc ecasigeashnaeseue 80 80 
I AS < et ie ta ea eee awaeee * 10@ : - 2.10@ 2.25 2. 10Gi2. 25 
ee ee eee eee ao 2.30 ee 30 
Beattio (5,208) (2BSB) ..... 6s cscvencces | 00 1.00 
RN cece me kN a ee 2.50 2.50 2.250 J 00 
Minneapolis (2,800) ..............6.. 2.25 ton 2.25 ton 1.00 
Cincinnati, per ton sabats 1.90 1.60 1.60 
San Francisco (bunkers) (2,800)......... 1.80 1.80 1.40 
GR CT ee te ne a ens oe 1.90 1.90 1.35 
New Orleans (2,700) (2, mm... he Gan ab eet 2.75 2.75 1.75 
Los Angeles, per ton. ne eaten 2.30 2.30 1.60 
ee ire Rye et oe 3.00 3.00 2.25 
ee? rr e  ree 3.00 3.00 2.50 
Eee re 2.40 2.75 1.70 
Montreal, per ton... .......0.......0%- 1.90 1.50 1. 20 
Birmingham (2,600)................-. 3.00 3.00 2.65 
Philadelphia, a SN a ee ee ’ ons 2.05@2.90 1.40@2.25 
Kansas City, es eee ee 40 2.40 a 
Pittsburgh, per io, ene .85 1.05 1.2 
Note: New York gravel weighs 2,800@ 3,000 Ib. and sand, 2,700 Ib. 


CRUSHED STONE—Prices are per cu.yd. delivered. Weight 1} tons per cu. 
yd., unless otherwise specified in pounds: 


14 In. In. 
ee Ce ORO, 2. x. orn tessa Ren siedee ei ees $3. 25@3.50 $3.25@3.50 
Chicago, ne Midehe es wieaeaned 102. 25 2.10@2.25 
NM BS es ve iceg oie x duced en ceee 2.3 2.30 
RY Se Goth a aS Dai ee Ae 9b oles 3. 33 3.40 
San Francisco, Trap rock, bunkers (2,400) . 1.70 1.70 
ES RS Pe ae eee ee 2.25 2.25 
Minneapolis, Limestone, per ton.. 2.25 2.25 
Kansas City, Limestone, ow ton, (2,450) .. Peweaes ee aay 2.50 2.50 
Denver, Granite (2, SESE RRR RR ng ERE ESRD ti ieee 2.50 2.50 
PY GN ig Suri's Ss 655d chants esnet ke Gewddss 1.90 1.90 
Atlanta, per Bt rh. poe oe yak ea Oa ee 3.00 3.00 
oe ee eae renee 2.25 2.25 
Los Angeles, MINOR oa x vais xs cr mala ake Tan ede-e kek 2.30 2.30 
Detroit, Limestone, pe - =a) cRoothe ate bed ieaaas 2.50 2.60 
Baltimore, perton...... Eb peaws ee REE ReS a 2.75 2.85 
NER, Su, O's nate cel cohen s sane ees wr ae 2.10 
Philadelphia, Limestone, WEIR os osc ans co axbekes oo 2.30@3.15 2.30@3.15 
NE IDS 6535 sc 6 ncn io. sein OER sid ees die ; 2.75 2.75 
Cleveland, per ton. creo 3.00 3.00 
Birmingham, Limestone, . 7 2.50 2.50 


CRUSHED SLAG—Price of crushed slag in carloads, per net ton, at plant: 
14-In. 3-In. Roofing Sand 


Youngstown District.............. $1.30 $1.40 $2.00 $1.30 
PE ENO nb 06 db homens once 1.25 1.35 2:20 1.25 
Birmingham, Ala................. . 0 4.25 2.05 . 80 
oe ar ee oe 1. 20 Sa pens 1.30 
Eastern Pa. and Northern N. J.... 1.25 1.25 2.00 1.25 
Western Pennsylvania............ 1.25 ae 2.00 1.25 
Ra sc cess: skaesekebens 1.25 25 1.25 





LIME—Prices delivered to job: * 


-—Hydrated, per Ton-— -——Lump, per Barrel—— 


Finishing Common Finishing Common 
Now Yet. i.c5 ses $21. Se 00 “er 00 $4.00@4. 10* $3. tat 25* 
CRcicieaccvas:- a 00 MMe, (oie 1. 50+ 
SED iaia ce eaad ms. 00 18. 00 2.50T 15. 00t 
PGs ais. wae bib 20.00 14.00 3. 85* 3. 00* 
eee OM Srekctots 4 eatcins 18.00t 
Cincinnati.......... 16. 80 ae )|)60CUC wee 13.20 
San Francisco. ...... 27.50 ee 1.70 
Minneapolis........ 25. 56 OS ee 1. 70t 
SM asc ease 32.00 23.75 3. 80* 3.00* 
RNS oe Sawa ee 19. 20 14.80 2. 20f 2. 20t 
Seattle, peor sacks. Me ee 2. 80* 
Los Angeles... j 26.00 18.00 2. Sst 19. 00f 
Baltimore.......... 20.00 14.00 ae) 26): , ee 
MIG 6 s:w owes 21.00 ee °°. geeeree 15. 00¢ 
| Sa 24 50 15.00 2.30T 2. 10t 
PGi cene: . geekee-  - aaa SNe 2. 00T 
Philadelphia........ 22.00 a. |e"! Ce 
ON Paes, eee eee 2.62T 2.10T 
Birmingham........ 22.00 16. 00 2. 40T 1. 85+ 
Pittsburgh 22.00 i, ead | 2 Cpe’ 

*Per 280-lb. bbl. (net). +Per 180-Ib. (net). tPer ton. 


— CEMENT—Prices per bbl. delivered ¢ to contractors, without charge 
r bags: 


EES MINOR as << 5s sims see his dn SNe Week OW ab Ose a OS KROES $2 00 
Cincinnati, Utica, . . ys ce CARERS OS HEE REPU ORE Rag ae 1.72 
PRIOR oo gd. 0), Chai tase Re so oh a ate ie he aaa oe om 2.25 
Birmingham, Magnolia pozzolan cement...............0eeeeeeeeeeeee 2.60 


PORTLAND CEMENT—Prices per bbl. delivered to contractors, in carloads, 
without charge for bags. Cash discount not deducted 





One Month One Year 
Aug. 2, 1928 Ago Ago 
IW ROME, 555s kd ccbenebatpenes $2.25@$2.35 $2.25@$2.35 %. i 
PE CID, 6005s adda destweee 2.35 2.35 13f.o.b 
BR 6. v7 5'od knw oe alnae anne 2.35 2.35 + Oete b. 
Cee SiO TAD c's tetcwee spase 2.05 2.05 2.05 
PINE 10. Bs DD «ccc sce ccves 2.04 2.04 2.04 
Cleveland (f. 0. b.).....cccccecs 2.24 2.24 2.24 
SE ES, Sere 1.90 1.90 2.15 
Indiana ~y See Ds oh 3b 4 0 ONS 2.19 2.19 2.19 
Milwaukes @.6.b).-.:........ 2" 20 2. 20 2° 20 
Duluth (f. if es) Sedicas suveaeets 2.04 2.04 2.04 
POG CGB 6c penceverceass 2.22 2.22 2.22 
Cedar Rapids (f. 0. b.).......... 2.24 2.24 2.24 
Davenpart @. 0. B.)........scce00 2.24 2.24 2.24 
i MS cps reese saa seeks 2.45 2.45 2. 05f.0.b. 
Da POI 66.5.5 oe 5 6.60300 cow ee 2.41 2.41 2.51 
DE Ss oc aw a cadee ses 2.20 2.40 2.50 
Minneapolis (f. 0. b.)........... 2.22 2.22 2.22 
PCG. ck uc cu habaae ak wawae 2.85 2.85 2.85 
ER ene eer re 2.70 2.70 2.65 
BUN © Cb in x9 cvcdia seuaecvicsey 2.40 2.40 2.05f.0.b 
REPRE Pere eee eae 2.25 2.40 2.40 
Cincinnati (f. o. b.)..........00- 2.22 2.22 2.32 
ee OO Re eer rr eee 2.66 2.66 2.56 
PB cc cru deen'ns eee chee 2.65 2.65 2.50 
PN ss ceca bbewn outs 2.60 2.60 2.40 
ee ee err 2.40 2.30 2.07f.0.b 
DN Oh. MDs dove das iseska 1.41 1.41 2.22 
Philadelphia St arta tas Sie aaa atl 2.31@2.41 2.31@2.41 2.40 
RO 4 aS Serer. 2.22 2.22 2.22 
ys Seer eee 2.20 2.20 2.20 
Current mill-prices per barrel, in carloads, without bags, f.o.b., to contractors: 
Buffington, Ind $1.80 Richard City, Tenn.......... $1.85 
Universal, Pa......... ois: North Birmingham, Ala... .. 1.45 
Steelton, Minn. 1.85 ‘ ae ele i ad de whe 1.65 
Fordwick, Va. . 2.05 ee SS eee 1.90 
Mitchell, i 1.90 Lehigh Vailey District....... 1.75 
Tola, Kan.. 1.85 Wyandotte, Mich........... 1.65 
Mason City, ‘Ta 1. 80 Alpena, Mich............+++ 1.60 
La Salle, Ill.... 1.90 ee 2.05 
Hudson, N. Y 1.75  Clinchfield, Ga... .......0.. 1.65 
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WIRE REINFORCEMENT FOR CONCRETE—Price per 100 sqft. in carloads 
at mills; from warehouses per 100 sq.ft. in lots of 10,000 sq.ft. or over. 


PLAIN 4-INCH BY 4-INCH MESH 


—————Warehouse—__—__—_. 

Weight in Pitts- Chicago San 

Style Pounds per burgh District Fran- 

Number 100 sq.ft. Mill Mill New York* St. Louis Dallas cisco 

032 22 $0.99 $1.01 $1.39 $1.06 $1.13 $1.22 

049 28 1. 26 1.29 1.76 1.35 1.38 «66.35 

068 35 1.54 1.58 2.18 1. 66 Oe | RS 

093 45 1.98 2.03 2.79 2.13 2.00 2. 46 

126 57 2.45 2.51 3.45 2.63 2% +6 

153 68 2.92 2.99 4.13 3.14 ee wats 
180 78 3.35 3. 43 4.73 3.60 3.47 
245 103 4.43 4.53 6.24 4.75 4.58 
287 119 5.12 5.24 7.20 5. 50 5. 26 
336 138 5.93 6.07 8. 36 6. 37 6.11 
395 160 6. 88 7.04 9.68 7.38 7.12 


In rolls, 48-, 52-, and 56-in. wide and in 150-, 200- and 300-ft. lengths. Gal- 
vanized is about 15% higher. 


*Delivered to job. Size of roll carried in New York warehouses, 48 in. wide x 
150 ft. long, or 600 sq.ft. 


BARS, CONCRETE REINFORCING—Pittsburgh and Birmingham prices are 
for large mill lots, per 100 lb., f.0.b. mill. In other cities listed, prices are per 
100 lb., for bars delivered from warehouse stocks. 


ROLLED FROM BILLETS 





—-————— — —Warehouse—- 

San 

Pitts- Bir- New St. Fran- 

Inches burgh mingham York Chicago Louis Dallas cisco 
Zand larger $1.95 $2.05 $3.25* $2.30@2.75 $3.15 $3.75 $2.25 
oe ; 2.05 2.15 3.35* 2.40@2.85 3.25 3. 2 
; acto 2.25 3.45* 2.50@2.95 3.35 3.95 2.45 
i : ‘ 2.35 2.45 3.65* 2.70@3.15 3.55 4.10 2.65 
Pe 2.95 3.05 4.25* 3.30@3.75 4.15 4.75 3.25 


"For standard classification of extras for size and cutting of steel bars, see bar 
card of July 15, 1923. *250 to 3,999 Ib. 





EXPANDED METAL LATH—Per 100 sq.yd., painted, delivered to job in less- 
than-carload lots: 


Weight 
in Pounds Bir- San- 
per Sq. Yd. New York mingham Chicago St. Louis Francisco Dallas 
2.2 $19.00 $19.00 $16.00 $16.00 $18.50 $20.06 
ao 20.00 20.00 17.00 17.00 19.50 21.50 
3.0 22.00 22.50 19. 06 19.00 22.00 24.50 
3.4 23.50 24.50 20. 50 20.50 24.00 27.00 


BRICK—Contractors price, delivered, per M, is as follows: 
-——Paving-——-——. 


Common 3x8}x4-in. 34x8}x4-in 

BE ER ods Sadia s usinded cyan ce bene ws $17@20 $45.00 $51.00 
I at alan vc. Via/-o weak een won 12.00 42.00 45.00 
er INNS 5 oc a vide c¥dsnw Geupas 14.00 40. 00 42.50 
pS Se er Cee ee eee Vane «© aueas, | “audes 
| EE rere ter rr oer 14. 50 eee Nash 
SING < Kode Si bovcabnendctaces Saree... mence | | od anen 
I 6 cir ex « orci ad on Cem aa GE” desckseet sae 
I 400g PES cae CoR ee de cawe eee 17.50 45.00 51.00 
pS ERR eS ere er ee oe” oo aren han 
IO CS slot oa 6 6 Kae ws Us aes 14.00 eas 
CA CoC eC Pek scl cueindecdvwawae Sete. © > eae 55.00 
GR cniets ahcnak en tenreadetesd 18.00 40.00 45.00 
IE ok Gaius Chad dee Ke eudoneeks 20. 33 i ee 
No hg Gis cha e$ sebinatan eee 15.50 35.50 38. 50 
WN ica ha de ccenuheskenswacnke 15.00 40.00 45.00 
PR aes READ: sn San eneuwaxekenuee RE ace po! * haere 
PG hc citvcksacs ce RudaeeSeos 16.00 ed oe 
Birmingham 15.00 32.00 32. 00* 
Philadelphia... .... 17.00 40.00 46.00 
Pittsburgh......... +e en. > Sawae oe. eens 
Gs hvu vencciesdhaeccatesves Pee” = fesees. |) oO deges 





*2}x9x4 in. 


HOLLOW TILE—Price of hollow building tile per block delivered to contractors 
in lots of 2,000 pieces or over: 


4x12x12 6x12x12 8x12x12 WOxt2xt2 = 12x12x12 

| $0.0775 $0.10 $0. 1385 $0. 1750 $0. 2375 
Minneapolis.... .. > Qa owed Cue cae dees 2441 
Cincinnati........ ee. wb adie . 136 jcaakee - 205 
Kansas City...... awake oaks . 158 ee . 242 
BPs 63% a ces .0975 . 135 .175 . 2128 .25 
Senttle.......... Cre .18 (iat . 26 
Los Angeles mk. cavaewtne .172 a . 285 
New Orleans.... . . ete aeuaeeee . 165 ene . 245 
ae .092 .127 - 208 { sae . 293 
Montreal... ...... Se rr one ako ae AL sy wast Bers 315 
Baltimore........ SE aa copues eS oe, ede . 232 
ye sn: 4 wecaeen EE carne ; . 2232 
ee ie Une -0985 . 1205 . 1785 . 284 5 wins 
Birmingham..... . .09 127 174 sitbacde  acaeuane 
Pittsburgh. ....... ee wh ad done See awakes . 1726 
Cleveland........ J sh eoed ken -128 eevedies ies sce 
New York........ .0973 - 1459 . 1824 2313 . 3084 
Chicago.......... .076 . 104 .142 . 182 . 202 
Philadelphia Leteei iW . 145 -22 -27 .34 
St. Louis......... .078 . 105 - 145 -175 -210 
San Francisco.... . - 108 . 156 BG. occ ere eh pee daKerr 
Perth Amboy, N. J. 

(f.0.b.).. SC ORLS Rind ba aecr Smee pphe cmaeman ods 252 312 


STRUCTURAL MATERIAL—Pittsburgh and Birmingham prices are for large 
mill lots, per 100 Ib., f.o.b. mill. At other cities listed, quotations apply on less 
than-carload lots delivered from warehouse svocks: 


——-—————— Warehouse-——- 
San- 
Pitts- Birming- New St Chi- Fran- 
burgh ham York Dallas Louis cago cisco 
Beams, 3to I5in.... $1.85 $2.05 $3.30* $3.56 $3.25 $3.10 $3 25 
Channels, 3 to 15in 1.85 2.05 3.30* 3.50 3.25 3.10 3. 25 


Angles, 3 to 6 in., 4 

in. thick. .. mo 1.85 2.05 
Tees, 3in. and I'rg'r 1.85 2.05 
Plates, 4 in. thick 


and heavier..... . 1.85 2.05 
*250 to 3,999 Ib 


Hr 3M SS SL GD 
A, 323 32 $6 a3 
3 


5.3 8.2 SD -10 = 3.25 


RIVETS—The following quotations are per 100 lb., full packages, delivered from 
warehouse: 


ROUND-HEAD STRUCTURAL 


——_—_—— Warehouse 
San 
Pittsburgh New Chi- St Fran- 
Mill York cago Louis cisco Dallas 
PUbaNertiucaceevesenes $2.90 $5.00 $3.60 $3.75 $5.75 $5.00 
CONE-HEAD BOILER 
OG aeacwace eka. $2.90 $5.00 $3.60 $3.75 $5.75 $5.09 


NAILS—The following quotations are per 100 lb. keg delivered from warehouse 
stocks, also Pittsburgh mill base: 


Pittsburgh Birming- San St. Mon- 

Mill ham Chicago Francisco Dallas Louis _treal 

Wire..... $2.55 3.10 $3.10 $3.60 $4.00 $2.75 $4.95 
anda 2. 80 3.30 aa 5.00 5.00 ee 5.00 


SHIP SPIKES—Current prices per 100 lb. delivered from warehouse: 





—San Francisco— Seattle 

In. Galv Black Black 
i EAE LR Ry Pe eM ee bop Se ye repre Meee $7.55 $5. 80 $7.75 
dxcuwae buwe bes oa 6.85 5.10 5.65 
Diriacs Aida oe cael Chaitin heats wiht is. ea 6.70 4.95 5.50 


Pittsburgh base in lots of 200 kegs or more, $3.00 per 100 Ib. 


PREPARED ROOFINGS—Slate-surfaced roofing in rolls weighing 85 to 90 
Ib., costs $2. 50 per square to contractors in carloads, f.o.b., New York. 

Single shingles, slate finish, cost $6.12) per square (sufficient to cover 100 sq.ft.) 
in carloads, f.o.b., New York. 

Strip shingles (4 in 1) f.0.b. New York, in carloads to contractors, are $5.00 
per square for the hexagonal shape, with Underwriters’ label. 





BOOFING MATERIALS—Prices f.o.b. New York, to contractors in carloads: 


Tar felt per, 100Ib......... . ; . $3.27) 
Asphalt coating, o- nae 7 Saeed nae ; . 40 
ECR acto aii ons 4kiderctebnx@usepaswecenbens 3.50 


WINDOW GLASS — United inches 25, bracket size 6x8 to 10x15, discount from 
jobbers’ list (Mar. 1, 1913) at New York warehouses: 


Double Thickness 








—Single Thickness-—————. 


AA 83% AA.. 83% 
A. 88% As * lilt 98% 
B. 89% roe oe 89%, 


ations are per 100 lb. in various cities delivered from warehouse 
stocks, also the base quotations at mill: 





Pittsburgh San 
Large St. Fran- New 

Blue Annealed Mill Lots Louis Chicago cisco York 
Teer $2.00@$2.10 $3.60 $3.50 $3.90 $3.90* 
eae 2. 2.15 3.65 3.55 3.95 3.95* 
PE en dc aka conde 2.15@92. 20 3.70 3.60 4.00 4.00* 
5d Sa RRR 2. 2.30 3.80 3.70 4. 10 4. 10* 

Black 
Nos. 18 to 20........ 2.40@2.45 4.05 3.75 4.80 4.00 
eee 2.55 2.60 4.20 3.90 4.95 4.15 
PR 6 oc aiakiee 2.60@2.65 4.25 3.95 5.00 4.20 
SG 4 aimode thas 2.70@2.75 4.35 4.05 5.10 4.30 
BE as htesiws 2.85@ 2.9% 4.50 4.20 5.25 4.45 

Galvanized 
i Beek cans 2.70@2.85 4.40 4.10 4.7¢ 4.25 
Nos. 12 to 14. 2.80@2.95 4.50 4.20 4.80 4.35 

0. 16... 2. 3.05 4.60 4.30 5.00 4.45 
No. 18. 3.05@3.20 4.75 4.45 5.05 4.60 
No. 20. 3.20@3.35 4.9 4.60. 5.20 4.75 
No. 22. 3.25@3.40 4.95 4.65 5.25 4.80 
No. 24. 3.40@3.55 5.10 4.80 5.40 4.95 
No. 26... .. 3.65@3.80 5.35 5.05 5.65 5.20 
5 ee 3.90@4.05 5.60 5.30 5.90 5.45 

Extra for corrugated sheets, I5c. per 100 Ib. *250 to 3,999 Ib. 





LINSEED OIL —These prices are for raw oil in barrels, f.o.b. in | to 4bbl. lots: 
New York Chicago Minneapolis 


WIPER ihc ceccce $0. 107 $0.108 80.111 
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E. N.-R. Prices of Construction Materials 


WHITE AND RED LEAD—Per 100-Ib. keg, base price, f.o.b. New York: 


Dry In Oil 
Red..... ico | ee $14.75 
White haa 13.25 13.25 





Lumber 
Prices Are Per Thousand Feet, Board Measure 


San Francisco—Prices of rough Douglas fir, No. | common, enn prices 
delivered to contractor at site of job, $1.50 to $5 per M. ft. addition 


10-16-18 and 20 Ft. 22 and 24 Ft. 


3x3and4.. $28.00 $29.00 
3x6 and 8 : 28.00 29.00 
3x10and 12.. 28.00 29.00 
3x14 : ‘ 31.00 33.00 


Chicago—Prices, f.0.b., in carloads, per M. ft. b.m.; prices delivered to job in 
truckloads from stock, $10 per M. ft. additional: 


20 Ft. and Under Up to 32 Ft. 
No. | Long-Leaf Yellow Pine No. | Douglas Fir 
3x4 to 8x8...... ‘ect ak $37.50 $41.50 
3x10 to 10x10 % 46.50 41.50 
3x12to 12x12... 56.50 41.50 
3x14to 14x14 see 42.50 
3x16 to 16x16. . 44.50 


New York—Prices per M. ft., b.m., wholesale, for rough, long-leaf, yellow-pine 
timbers in quantities of 35,000 ft. or more, within lighterage limits: 


20 Ft. and Under 22-24 Ft. 
Long-Leaf Yellow Pine Long-Leaf Yellow Pine 
3x4 to 8x8 be $41.00@$43.00 $42.00@$44.00 
3x10 to 10x10 = 48.00@ 50.00 49.00@ 51.00 
3x12to 12x12 55.00@ 57.00 56.00@ 58.00 
3x14to 14x14 63.00@ 65.00 64.00@ 66.00 
3x16 to 16x16 75.00@ 77.00 76.00@ 78.00 


Other Cities—Prices delivered per M.ft., b.m.: 
8x8-In. x 20 Ft. and Under, Rough 3x12 to 12x12-In. 


Hem- 20 Ft. and Under, Rough 
Pine* Firt lock Spruce Pine* Firt 

Boston . $48.00 $47.00 $47.50 $50.00 $56.25 $50.00 
Seattle....... canes BE.00 ceces | cetue 0). tbe 22.50 
New Orleans Sn TRG. £62405 sdess 61.00 55.00 
Baltimore........ 36.00 50.25 54.00 61.50 75.00 50. 50 
Cincinnati ...- 36.00 49.00 47.00 47.00 40.00 54.50 
Montreal ie rene pe ee 49.00 48.00 
Los Angeles...... ..... E:..nssee, spade peuemmenlirns 41.00 
Denver athh e Lobens - sexes vse 45.00 
Minneapolis 53300 46:25" “SO5BSS ince 53@55 48. 25@ 49.75 
Atianta....... GE euten sadedn webs Gee éae5. 
eee ee Be Sanu, Pucéaw 57.50 57.50 
Kansas City, Mo See” O0see. pases) sacked 53.50 48.75 
Birmingham > bénebe Sasha. ..eanen 40.00 hated 
Philadelphia 55.00 37.00 42.00 43.00 65.00 50.50 
Detroit. . ‘ Pee Me, saacen ewes 65.00 54.50 
St. Louis......... 43.00 38.00 38.00 43.00 53.00 39.00 


1x10 In. x 16 Ft. and Under, Rough 2x10 In. x 16 Ft. 


Hem- T. & Gr. 

Pine* Firt lock Pine* Firt 
OR. civ cavities saenddes $43.56 $42.50 $44.00 $48.50 $47.50 
Seattle ya aioe w aecete was atin ie. «seen £"saeen 23.00 
New Orleans.............. DGS) <a Hyon ee 
NR os eo a ce ea 56.00 45.00 45.00 35.00 48.00 
CORIO... winkséc cs ; 30.00 35.00 33.09 31.00 48.00 
Montreal.......... <a 45.00 48.00 40.00 85.00 70.00 
Los Angeles. ... jie eee Secee >” “heene® ~~ ccead 50.00 
Denver oe oe ei dale 44.00 Tae. teas 31.25 
Minneapolis weed 48.00 42.00 35.75t 48.00 43.00 
NN; bes daax sconce . Wee coer ees EGO acces 
Dallas. . ait nths ass tone ho ; bien Dy A aweminy & Main tak Wee -6aan0 
Kansas City, Mo Licteotene ote 59.00 44.25 ssi 6 sk 42.75 36.75 
Birmingham vcabinee DEES 30." ceive? Seen SO:00: sav 
Philadelphia.............. 52.00 36.50 36.00 54.00 36.50 
Detroit aan can a acatben eee $8 0: OS 4Qeee re 
PRU 6c sce ndécusses Ce da hie se ae PGE setae 


*Long-leaf yellow pine. tDouglas fir. tF.ob. 





PILES— Prices per lineal foot, pine piles with bark on, f.o.b. New York: 


Diameters Points Length Barge Rail 
12in. at butt tis 6 in. 30 to 50 ft. $0.14} $0. 184 
12 in.—2 ft. from butt : 6 in. 50 to 59 ft. .19 . 234 
12 in.—2 ft. from butt nae leis 6 in. 60 to 69 ft. .214 . 253 
14 in.—2 ft. from butt......... 6 in. 50 to 69 ft. . 254 34 
14 in.—2 ft. from butt... . . 6in. 70 to 79 ft. . 273 - 363 
14 in.—2 ft. from butt... .. . 5 in. 80 to 89 ft. -35 41 


Miscellaneous 


STEEL SHEETPILING—The base price f.o.b. Pittsburgh for large mill lots is 
$2.25 per 100 lb. 


CONCRETE BLOCKS—Standard, 8x8x16-in., delivered to job, each: 


See a eee kee aoe ee $0.22 St. Louis. . See eevee $0.18 
Detroit. . Hoc arg seks AS Pe ne ee 18@. 20 
New Oxleane.. Se eles x .22 Minneapolis, f.o.b........ 14 
Brooklyn and Quemus ated . 16@. 18 Philadelphia............. 18@.25 
Pittsburgh bird ttes 18 Cleveland. . ‘ i 17@. 18 


WIRE ROPE — Discounts from list price on regular grades of bright and galvan- 
ized, are as follows: 
Eastern Territory 
New York 
and East of 
Missouri River 


Plow steel round strand rope........sccccccccceccceiccecs 35% 
Special steel round strand rope.................0c0eeeeees 30% 
Oe uhet wyricleihaey eombotnmnne cet ER ee 20% 
Round strand iron and iron tiller....................0000. % 
Galvanized steel rigging and guy rope.................0005 74% 
Galvanized iron rigging and guy rope (add to list) .......... 124% 


California, Oregon, Nevada and Washington: Discount 5 points less than dis- 
count for Eastern territory. 

Wyoming, New Mexico and Colorado: Discount 5 points less than discount for 
Eastern territory. 

Arizona: Discount 10 points less than discount for Eastern territory. 

Montana, Idaho and Utah: Discount 10 points less than discount for Eastern 
oe 

North Dakota, Nebraska, Kansas, Oklahoma and Texas: Discount 5 points 
less than discount for Eastern territory. 





MANILA ROPE—For rope smaller than j-in. the price is } to 2c. extra; while 
for —— amounting to less than 600 ft., there is an extra charge of le. The 
number of — per pound for the various sizes is as follows: }-in., 8-ft.; }-in., 6-ft.; 
f-in., 44-ft.; l-in., 34-ft.; 14-in., 2-ft. 10-in.; 14-in., 2-ft. 4-in. Following are prices 
per pound for i- in. and larger delivered in 1, 200-ft. coils: 


I fo nase bn ee tn tenes $0.25 UOW CD os ce'ckcens $. 23} 
MN? oo pbs koe ce. beakers .24 SOW RM: «ov ik ivceucan | 

Se os Odeuscncnecens «al DO ik FoR Sie aie 214 
BemaROONN, f. fond wie -23 WANES oe eS oa 215 
San Francisco.............. -214 ONE... 5 eosin deievs . 245 
Ps Chan Cees. c0as tees a Detsolt......... raat . 244 
BOO se tiieventiwasaeeeeas .24 Baltimore..... se wae .223 
err errr Te .21 Kansas City... .. wewauiin .25 

RA Sevan os Gaanseune 2! PRUNE, ine cccnuwecus 35@ .40 
FRED a's he's cddue thes 245 Cleveland. ... : 30 





EXPLOSIVES—Prices per pound for dynamite delivered in small lots: 








——Gelatin — 

: 40% 60% 
New York (Special gelatin in case lots.).. . . $0. 26 $0. 2825 
I hi Soy ait kina wewwC es 25 - 275 
ON Re ae ae ote Rew kwemeum ten . 2025 . 2225 
I ek oti kG awe fe cies BG andere extant . 16 . 185 
Chicago (Quantities ‘above 500 Ib., but less than a ton. ¥. . 195 -22 
ESS hs OSs tw 8 eee Flo soe Caadebourcere ee . 1967 . 2173 
I o's. Ka'e x oin'o 00 we RR EG os + EE eae -215 .24 
Peemee Ca.B:).... ones cisiee Pee eedic wales . 1925 .215 
oss as a uaa ca cc G dee eed awk Cae aacueed . 2325 . 2525 
Los Angeles (f.o.b. San Fernando Arsenal)............. . 1875 . 2225 
pO RR ae iabnn Ca Coed san Oxia aleeaaea 22 . 245 
I os a came eon RARE obo a Re tae ae eee 215 . 2378 
IS 0h of 6'5'ed « 60:04.4 CORSA T AARON eee eee keeae .22 . 245 
a she a crass 5K 6M 0 Re RE ees aera . 195 ee 
ri omfg Ge o.b. as Deed ersls weed hank keeles ates Reanim . 155 . 185 
New Orleans. . snk <a ae i bie Ria ree aes Germarcanees . 235 . 26 
San Francisco. . seks eat dies fae ein caveat ; . 1625 . 1925 
Ns a. d'e-5'60:0s 05x GON ete oc Solan Ree ‘ -215 .24 





CHEMICALS—Water and sewage treatment chemicals, round lots in the New 
York market: 


Sulphate of aluminum, iron free, in pam. er TOPs 6s Fes eK $2.00@$2.10 
Sulphate of copper, in bbl., per 100Ib..............0........4.. 5.30@ 5.50 
es SO BUTE, 5 one high oes 50 edb bueinbeesios ; . 
Chlorine. ee SIE, on on cans ssn Sh gacadewads ; tt . 08 
Hypochlorite of lime (bleaching powder) in drums, per 1001b..... 2.00@2.1 


* F.o.b. works. 





FREIGHT RATES—On finished steel products in the Pittsburgh district, in- 
cluding plates, structural shapes, merchant steel bars, pipe fittings, plain "and 
galvanized wire nails, rivets, spikes, bolts, flat sheets (except planished) = 
etc., the following freight rates are effective in cents per 100 Ib., in carload lo 

36,000 Ib. or 18 tons: 





pT EPS Pere eee ree $0.58 DO iscczedestiewan $0.29 
ore «3 MONEE INT x... Sbtcbcueed .735 
Birmingham.............. 58 New Orleans............. - 67 
 cnttas ches oeaees 365 NOW NOOR. occ ceteccccs ‘ a 
Buffalo... oe . 265 Pacific Coast (all rail) 1. 15* 
Chicago. . a .34 Philadelphia. e —- 
SE cv ack’ co thw as : e St. Louis... ae .43 
CNL cs dake wv k's Neieeee RCO ss sce cs ets cceers -60 


Denver. . . tiie t. 15 


" * Minimum carload for structural steel, 50,000 Ib.; for other iron or eteel prod 
ucts, 80,000 
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